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Here  are  some  of  the  results  of 
retrapping  equipment  with 
Armstrongs: 

Higher  Temperatures.  Milk  dryer 
temperatures  maintained  100°  higher 
at  Rochester  Dairy  Co.,  Rochester, 
Minn. 

Faster  Heat-up.  Oven  at  pharma¬ 
ceutical  plant  heats  up  40  minutes 
sooner. 

More  Production.  i0%  more  out¬ 
put  from  cooking  kettles  at  National 
Cranberry  Co.,  South  Hanson,  Mass. 

Less  Fuel.  Coal  consumption  reduced 
400  tons  annually  at  A.  J.  Tower 
Company,  Boston,  Mass. 


Less  Maintenance.  23%  less  trap 
maintenance  at  Hooker  Electrochem¬ 
ical  Company,  Tacoma,  Wash. 

BIG  effects  from  little  traps! 
And,  the  effects  are  multiplied 
by  the  number  of  traps  in  your 
plant  until  they  grow  to  be  a 
major  influence  upon  operating 
efficiency.  Your  nearby  Armstrong 
Representative  can  help  you  get 
maximum  output  from  steam 
heated  equipment  at  minimum 
cost.  Call  him,  or  write: 

ARMSTRONG  MACHINE  WORKS 

aac  MapU  Slr*«t,  Tlir««  Riv«r«,  Michifon 


4pp(icatiMt  Ea^iiieeiied 

STRONG  SnAM  TRAPS 


*;  ASK  FOR  CATALOG  ...  . 
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t .  .  .  toloclion,  inttoMo- 
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Swooto  m»4  Choiwkol  inginooring  Catalog. 
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Bifurcator  Fan  installs  right  in  duct . .  • 
to  exhaust  hot,  corrosive,  flammable,  fumes 


Solve  that  fume  problem  the  modern  way  —  with  an  easy-to-install  Bifur¬ 
cator  Fan.  This  fan  unit  fits  right  into  your  duct  system,  just  like  a  flanged 
section  of  ductwork.  It  requires  no  expensive  platforms  ...  no  supports. 
And  you  needn’t  change  the  direction  of  air  flow.  A  Bifurcator  can  be  in¬ 
stalled  horizontally,  vertically  or  at  any  angle.  It’s  compact  and  neat  in 
appearance  .  .  .  hardly  any  wider  than  the  duct. 

The  Bifurcator  is  an  axial-flow  fan  in  a  divided  housing.  Fumes  bypass  the 
motor  which  stays  cool,  clean  and  easy  to  inspect  or  maintain.  Bifurcators 
can  he  constructed  of  cold  rolled  steel,  stainless  steel,  rubber  covered  steel, 
monel  metal,  and  many  other  corrosion-resistant  materials.  They  can  also 
be  coated  with  Heresite,  Ucilon,  Tamanite,  Herecrol  R-9  sprayed  synthetic 
rubber  and  other  coatings.  Bifurcators  are  available  with  fan  wheels  from 
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12"  to  48"  in  diameter,  with  exhaust  capacities  up  to  4),000  CFM.  Send  now  2  BIFURCATOR  GOES  IN 


for  free  catalog. 


MAIL  COUPON  TODAYI 


■■  ■  r 
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A  DIVISION  OP 


zAmertcan  .Machine  and  .Metals,  Inc. 


EAST  MOUNE.  ILUNOIS 

II  '  ra  11  I  mil  III  mi 


OelOTHIZAT  PANS,  D«^.  HV-4SS 

DivUiea  of  AmericoH  Macbiii*  ond  MetaU,  lac. 

lost  MoIIm,  llllROit 

S«nd  m«  frM  C«(«lo9  DB-4-61  on  Bifurcotort  for  oihouttinq 
hot,  corrotivo,  flommobi#  and  oiploaivo  fumot. 
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Add  maintenance  cost  to  initial 
cost;  divide  by  the  number  of  years 
of  service,  and  vou  have  a  true 
basis  for  cosi  analysis.  Do  this  with 
Webster  Radiator  traps  and  youll 
find  that  costs  are  amazingly  low. 
Here’s  why  .  .  . 

Webster  Radiator  Trap  installations 
customarily  give  15  to  30  years  sat¬ 
isfactory  service.  A  survey  showed 
that  51,816  Webster  traps  in  service 
averagt'd  30.3  years  of  service  and 
were  still  going  strung.  Further¬ 
more,  in  six  installations,  it  cost  less 
than  one  cent  |x*ryear  to  maintain 
a  Webster  Trap.  Tlie  average  of  16 
installations  was  only  2.8c  per  year. 

No  wojider  a  Webster  Trap  is  a 
low  c*ost  trap.  But  in  addition  .  .  . 

Webster  traps  save,  fuel,  prevent 
steam  loss,  hold  steam  in  tht*  steam¬ 
using  equipment  until  all  useful 
heat  has  Wen  radiated. 

And,  after  years  of  service,  when 
a  Webster  tran  does  show  signs 
of  wear,  rec'onuitioning  is  inexpen¬ 
sive  and  is  readily  acc'omplisned. 
Webster  Trap  Attachments  can  be 


installed  in  original  trap  bodies  — 
in  almost  all  cases  without 
"breaking”  radiator  connections. 

“What  You 

Should  Know  /  /  -j'  ~~h 

About  Modern  I  I 

Steam  Heat- 

ing”  is  the  title  / 

of  this  new 

booklet  of  in- 

t<*rest  to  engi-  "y 

neers.  Write  on  /  /  '/ 1 

your  letterhead  iJjfV  / 

for  your  copy.  L*— — yU  I 


Other  WelMlrr  Heatinn  Equip- 
inciil  for  coninicrcial  und  indot- 
triul  ii»«*  iiu'liidci  Wfbfter  Tru- 
I’criimter  lieutiriK  with  iteani  or 
forf«-d  hot  water;  Welwter  C^n- 
vectom;  Webiter  Moderator 
Syitemi  of  Steam  II(>atinK  and 
continuoiii  flow  cxintrols  for  hot 
water  heating  —  lM>th  with  out¬ 
door  thermoftat;  and  Unit 
lleaten.  Data  on  requeit. 


♦  ♦♦ 


.\ddress  Dept.  HV-4 
WARREN  WEBSTER  &  CO. 

CanKlen  .5,  N.J.  Repri-<ient«tivM  tn  PriiH-ipal  Cities 
In  Cnmndn,  Dnrlint  Broth0fl,  lamittd,  Momtt0d 


Webater  Heating  exiierience  in¬ 
cludes  the  field  of  vacuum,  va|)or 
and  low  pn-ssiire  steam  heating 
of  buildings  .  .  .  medium  pressure 
steam  in  industrial  and  process 
heating  applications  ,  ,  .  und  hot 
water  heating  systems  for  all 
types  of  building.  Welwter’i  spe¬ 
cialised  experience  it  available 
to  you  at  the  Home  Oiiiie  and 
through  Kepresentatives  in  65 
cities  acYOSS  the  nation. 
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Washington  News 

LORINC  f  OVERMAN 


HOW  a  alight  (hange  in  the  political  makeup  of 
Cungreaaional  committees  can  result  in  an  almost 
complete  ahout-face  in  legislative  proposals  affecting  busi¬ 
ness  ia  lieing  strikingly  demonstrated  on  Capitol  Hill. 

As  recently  as  last  Novemln-r,  Business  was  a  fair¬ 
haired  hoy  in  Washington.  His  whims  were  catered  to, 
and  his  promises  of  increased  prosjierity  for  all  through 
increased  production  was  being  accepted  and  encouraged. 

Today,  business  in  general  and  Big  Business  in  par¬ 
ticular,  is  suspect. 

Rightly  or  wrongly,  de{)ending  on  the  political  point  of 
view,  tax  indiKcments  are  subject  to  curtailment;  the  risk 
capital  market  of  the  stock  exchange  has  been  under 
suspicion  and  investigation;  bigness  in  business  is  t>eing 
made  the  s|>ecial  target  of  anti-trust  studies,  and  in  several 
pieces  of  legislatioti  some  observers  point  with  alarm  to 
what  they  consider  the  “danger”  of  vastly  expanded  fed¬ 
eral  controls. 

A  For  Instance — Gat 

Perhaps  closest  to  the  air  conditioning,  heating  and 
ventilating  industries  are  the  present  legislative  proposals 
to  control  the  pric:e  of  natural  gas  at  the  wellhead.  Several 
bills  have  been  introduced  to  clarify  present  legislation  to 
make  certain  whether  the  Federal  Power  Commission  has 
authority  to  regulate  the  price  of  gas  produced,  as  well 
as  that  moved  in  interstate  commerce. 

The  present  controversy  goes  back  to  lO.'iB  when  Con¬ 
gress  passed  the  Natural  Gas  Act.  It  gave  the  Federal 
Power  Commission  authority  to  regulate  prices  of  gas 
transmitted  and  sold  in  interstate  commerce  for  resale, 
(^mgress  s|>e<;ified  that  the  law  was  not  to  apply  “to  the 
production  and  gathering  of  natural  gas.”  The  FP(^  in- 
t<‘i preted  the  law  as  denying  the  agency  authority  to  con¬ 
trol  prices  of  producers  and  gatherers  of  natural  gas,  and 
the  majority  of  the  FPC  so  ruled  on  1 1  different  occa¬ 
sions,  the  latest  in  1951. 

An  attempt  was  made  in  the  19.50  Congress  to  further 
clarify  the  law  and  to  exempt  federal  control  of  prices  at 
the  producing  level,  but  the  legislation  was  vetoed. 

'Ilie  following  year,  1951,  the  F'PC  majority,  following 
its  own  precedent,  ruled  in  the  case  of  Wisconsin  vs 
Philli|>s  Petroleum  Co.  that  the  FPC  lacked  authority  to 
control  gas  prices  at  the  wellhead.  Wisconsin  appealed  the 
decision  to  the  courts  and  on  June  7,  1954,  the  Supreme 
Court  rule<l,  5-3,  that  the  Natural  Gas  Act  does  auth(»ri/e 
the  FPC  to  regulate  prices  of  independent  producers  and 
gatherers. 

l^egislative  proposals  now  under  consideration  have  op¬ 
posite  purposes  some  would  make  certain  that  controls 
at  the  well  head  are  exempted ;  others  would  impose  such 
controls.  Proponents  of  the  latter  view  contend  that  the 


government  cannot  effectively  regulate  prices  for  inter¬ 
state  transmission  and  sale  of  gas  unless  it  also  controls 
the  prices  of  those  producers. 

Those  who  oppose  this  view  hold  that  it  would  set  a 
pn;ce<lent  for  an  entire  new  area  of  government  control. 
They  point  out,  for  example,  that  in  regulating  railroad 
rates,  there  has  never  been  any  need  for  the  Government 
to  fix  the  prices  of  coal  or  oil  that  locomotives  burn.  Nor 
has  it  l>een  seriously  argued  that  l)ecause  the  government 
regulates  airplane  fares  and  airline  subsidies,  it  should 
also  control  the  price  of  aviation  gasoline. 

The  idea  of  price  control  at  the  well  is  pointed  to  by 
op|)onent«  as  a  precedent  which  could  be  used  by  a  con¬ 
trol-minded  administration  to  enter  other  fields  of  corn- 
|M.‘titive  enterprise. 

Industry's  Stake 

What  the  controversy  means  to  the  air  conditioning, 
heating  and  ventilating  industries  is  apparent  when  the 
growth  of  the  gas  market  is  projected  into  the  future. 
Here  are  some  of  the  figures: 

In  194(>,  gas  supplied  14.5%  of  the  mineral  energy  con¬ 
sumed  in  the  U.  S. — 23.7%  in  19.53. 

In  1953  there  were  24,18ti,0(K)  household  gas  custom¬ 
ers,  but  only  1.5%  of  the  homes  outside  the  Southwest 
have  been  able  to  obtain  natural  gas.  A  recent  tally  showed 
a  waiting  list  of  270,000  household  consumers  in  four 
major  cities — 1.3.5,(K)0  in  Chicago  alone. 

Kstimated  1957  demand  for  residential  space  heating 
alone  is  put  at  .50%  over  that  of  19.53. 

Volume  of  commercial  coasuniption  i2,042.0(X)  users 
in  1953)  meanwhile  is  more  than  tw  ice  that  of  home  con¬ 
sumption.  Since  1945  the  demand  for  gas  has  more  than 
doubled,  while  proved  reserves  have  increased  less  than 
50%. 

Pr<*ducer8  argue  that  if  federal  controls  of  wellhead 
prices  were  imposed,  incentives  t<»  <levelop  new  wells 
would  be  curtailed,  or  that  producers  would  be  encouraged 
to  sell  within  their  own  states  to  avoid  the  burden  of  fed¬ 
eral  control. 

Meanwhile  the  Fetleral  Power  Commission  is  proceed¬ 
ing  with  arrangements  to  assume  the  control  which  since 
19'18  it  has  contended  it  did  not  have.  The  FPC  froze  gas 
producers’  j»rices  as  of  June  7,.  19.54,  date  of  the  Suprenie 
('ourt  decision  in  the  Phillips  case,  but  some  increases 
have  already  Iwen  allowed. 

I'he  arguments  against  wellhead  control  are  summed 
up  in  a  recent  news  letter  of  the  National  City  Bank: 
“'I'hus,  when  all  is  said  an<l  done,  the  issue  comes  down 
to  the  (|uestion  of  the  kind  of  economic  system  we  believe 
in  one  that  Is  regulated  by  the  government,  or  one  that 
gives  maximum  scop<*  to  private  initiative,  enterprise  and 
competition. 

“In  the  gas  industry,  the  producer’s  freedom  to  dis¬ 
cover,  develop,  produce  and  sell  his  gas  in  a  competitive 
market  has  been  basic  to  the  industries  growth  and  ability 
to  meet  increasing  demands.  To  change  the  rules  now 
might  seriou/^Iy  inhibit  this  progress,  to  the  detriment  of 
consumers  and  of  the  maintenance  of  a  sound  energy 
policy  for  the  nation  at  large.” 

Oil  Imports  Protested 

In  another  branch  of  the  fuels  industry,  a  Senate  Labor 
Subcommittee  investigating  unemployment  has  been  told 
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WOOD  WONT  ROT  WHEN  IT’S 


l^iving  fungi,  which  break  down  the  substance  of  wood 
are  microscopic  and  abundant.  But  they  need  WARMTH  and 
DAMPNESS  to  develop.  Dampness  will  also  peel  off  paint, 
crumble  plaster,  cause  iron  and  steel  to  rust. 

Some  insulations  can  promote  and  retain  destructive  condensa¬ 
tion  inside  walls  and  other  structural  spaces.  Warmth  and  vapor 
can  flow  through  asphalt,  paper,  plaster  and  most  building  mate¬ 
rials,  including  ordinary  insulations.  Vapor  condenses  when,  upon 
striking  a  colder  surface,  the  air  reaches  a  dew-point. 

An  empty  space,  the  best  insulator  against  heat  flow  by  Con¬ 
duction,  does  not  prevent  heat  flow  by  Radiation  and  Convection. 
Of  all  heat  transferred  through  structural  spaces,  about  30%  to 
80%  is  by  Radiation;  all  but  about  7%  of  the  rest  is  Convection. 
The  surfaces  of  multiple  accordion  aluminum  sheets  have  a  reflec¬ 
tivity  for  heat  rays  of  97%;  absorptivity  and  emissivity  of  only 
3%.  The  aluminum  and  fiber  layers  retard  Convection.  Conduc¬ 
tion  is  slight  through  the  preponderant  low  density  air  spaces. 

Th«  tough  oluminum  shoots  in  multipio  accordion  aluminum  aro 
almost  complotoly  impervious  to  water  vapor,  and  are  long  and 
continuous.  Infiltration  under  flat,  stapled  flanges  is  slight. 

Where  multiple  accordion  aluminum  is  used,  fortuitous  vapor 
and  water  ( for  instance  rain )  which  intrude  into  wall  and  similar 
spaces  will  gradually  flow  out  as  vapor  through  exterior  wails  and 
roofs  as  pressure  develops  within,  because  vapor  flows  from  areas 
of  greater  to  less  density.  The  vapor  cannot  back  up  through  the 
continuous,  almost  completely  impervious  aluminum,  so  it  flows  out 
because  exterior  walls  and  roofs  have  substantial  permeability  in 
comparison  to  aluminum,  far  greater  than  the  required  3  to  1  ratio. 

To  obtain  maximum  uniform  depth  protection  against  heat  loss 
and  condensation  formation,  it  is  necessary  to  use  edge-to-edge 
multiple  aluminum,  each  sheet  of  which  automatically  stretches 
from  joist  to  joist,  and  also  all  through  the  flanges  for  further 
vapor  protection  as  well  as  permanent  attachment  of  each  sheet. 

The  U.S.  National  Bureau  of  Standards  brochure: 
"Moisture  Condensation  in  Building  Walls,"  discusses  vapor  and 
heat  flow,  and  the  causes  and  prevention  of  condensation.  Use  the 
coupon.  Get  a  copy  at  our  expense. 
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COST  OF  EDGE-TO-EDOE 
MULTIPLE  ALUMINUM  INFRA  INSULATION 
installed  in  new  construction  between 
wood  joists,  material  with  labor 

Type6*S  under  sq.  ft. 

Type4«S  under  7Vi<  sq.  ft. 

Infra  Insulation  Inc.,  Dept.  V-4 
526  Broadway,  New  York,  N.  Y. 

□  Please  send  FREE  U.S.  Bureau  of  Standards 
Booklet  BMS63 

□  Please  send  samples 

Firm - - 

Address. . -  -  .  -  - - — 


INrriA  INtUlATION,  INC.,  SIS  Sway.,  Nmt  Vm*.  N.  V. 
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that  th('  elimination  of  exceaftive  iinporta  of  residual  fuel 
oil  would  serve  as  a  “tremendous  stimulant’*  in  relieving 
unemployment  in  the  oil,  coal,  and  railroad  industries. 

Spokesmen  for  the  oil  and  coal  industries  warned  that 
continued  imports  of  foreign  oil  would  require  the  laying 
off  of  some  50, (XM)  workers  in  oil  fields  and  the  continued 
unemployment  of  more  than  a  quarter  of  a  million  )>er* 
sons  in  the  coal  fields. 

“'I’here  is  no  greater  tragedy  or  no  greater  loss  than 
idle  workers,”  said  J.  P.  Coleman,  president  of  the  Na¬ 
tional  Strip)>er  \^ell  A>s<H'iati«)n.  “We  cannot  sit  idly  by 
and  see  the  American  oil  producing  industry  liquidated 
for  the  l>enefit  of  a  few  overly  ambitious  international 
companies.  Since  the  end  of  W<*rld  War  11  we  have  seen 
imports  of  crude  oil  and  products  inc-rease  from  .5(K),0(H) 
barrels  per  day  to  1,.3(K),()CK)  barrels  daily. 

'I'lie  lagging  domestic  coal  industry  was  characterized 
by  Caureiue  K.  Tierney,  Jr.,  president  of  the  West  Vir¬ 
ginia  (^lal  AsstM'iation,  as  “near  collapse”  in  many  parts 
of  West  Virginia  bee'ausi*  of  “excessive  imports  of  residual 
oil.  He  suggested  that  Congress  act  on  the  problem  to 
make  certain  that  a  “reasonable  relationship  be  main¬ 
tained  iM'lween  im|M)rts  and  domestic  production.” 

Butinast  Tax  Aids  Aftackad 

As  tax  hearings  progressed,  Washington  observers  were 
convinced  that  several  tax  concessions  made  to  business 
during  the  last  Congress  might  be  taken  away  by  this  one. 
Almost  certain  of  repeal,  it  appeared,  were  Sections  452 
and  4ft2  of  the  Internal  Revenue  Code  of  1954.  Setti«m 
452  relates  to  prepaid  income,  and  462  to  reserves  for 
estimated  ex|)enses.  Some  critics  of  these  provisions  have 
contended  that  they  would  result  in  “windfalls”  to  busi¬ 
ness  taxpayers  of  Iretween  II  billion  and  $5  billion.  The 
Treasury  department  considers  this  an  exaggeration,  but 
has  given  out  no  official  estimates  of  possible  loss  of 
revenue. 

Even  while  452  and  4t)2  were  under  coivsideration  by 
the  House,  several  meml)ers  of  the  Senate  were  planning 
further  amendments  aimed  at  removing  other  “conces¬ 
sions”  to  business.  One  Senator  was  understood  to  be 
planning  a  move  to  repeal  the  dividend  exclusion  and 
credit  provision  passed  last  year.  Another  Senator  had 
announc4‘d  plans  to  move  for  the  repeal  of  the  accelerated 
depreciation  provision;  other  diehards  were  planning  a 
floor  fight  for  individual  income  tax  cuts. 

Confadarata  Idaa  Up  Again 

Senator  Byrd,  Virginia  Democrat  whose  insistence  on 
government  economy  and  a  balanced  budget  has  placed 
him  on  the  side  of  the  Administration  in  recent  tax  votes, 
has  dug  up  a  Confederate  idea  that  he  feels  would  still  be 
good  business.  In  the  Confederate  Constitution  was  a  pro¬ 
vision  for  an  item  veto  on  appropriation  bills.  It  gave 
President  Jefferson  Davia  authority  to  veto  individual 
items  of  appropriations  hills  instead  of  having  to  veto  the 
whole  bill  in  order  to  get  rid  of  a  disliked  item. 

In  1876  a  bill  to  include  an  item  veto  in  the  L.  S.  Con- 
atitution  was  proposed.  Since  then  100  similar  attempts 
have  failed,  although  39  states  have  adopted  the  item  veto. 
Without  such  a  device,  the  President  is  virtually  denied 
his  constitutional  right  to  veto  appropriations  bills.  To 
gel  the  money  needed  to  run  the  government,  he  is  re¬ 


quired  to  accept  some  unwanted  spending  items. 

Senator  Byrd’s  plan  (S.J.  Res.  52)  would  amend  the 
Constitution  to  authorize  Congress  to  pass  a  law  giving 
the  President  the  item  veto  authority.  If  he  vetoed  more 
than  one  item  of  an  appropriations  bill,  his  action  would 
be  subject  to  Congressional  over-riding  by  a  two-thirds 
vote  of  both  House  and  Senate.  Also,  Congress  could 
refieal  the  law  at  any  time.  In  presenting  S.J.  Res.  52,  Sen¬ 
ator  Byrd  has  coupled  his  plan  with  another  (S.  Con.  Res. 
15)  in  which  he  is  joined  by  45  other  Senators  for  a 
single-package  appropriations  bill  to  replace  the  present 
dozen  bills. 

Washington  Miscellany 

7'ax  Report  Time  Extended.  The  time  for  filing  con¬ 
solidated  returns  for  taxable  years  ending  on  or  after 
December  31,  1954,  but  before  June  30,  1955,  has  been 
extended  until  September  15,  19.55,  it  is  announced  by 
Internal  Revenue  Commissioner  T.  Coleman  Andrews. 
Official  text: 

“Tlic  time  f»*r  filing  the  return  for  a  taxable  year  end¬ 
ing  on  or  after  Decemlier  31,  19.54,  but  before  June  .30, 

19.5.5,  by  a  corporation  which  Ls  a  member  of  an  affiliated 
group  having  the  privilege  of  making  a  consolidated  re¬ 
turn  for  such  taxable  year  has  l»een  extended  to  September 

1.5,  195.5. 

“Requests  for  an  additional  extension  of  time  for  filing 
such  return  beyond  that  set  forth  in  the  preceding  para¬ 
graph  to  which  the  taxpayer  may  be  entitled  under  Sec¬ 
tion  t)08  ( 1 )  (a)  and  (b)  should  be  addressed  to  the  Dis¬ 
trict  Director  of  the  Internal  Revenue  District  in  which 
the  consolidated  return  will  l)e  filed. 

“This  extension  of  time  shall  not  he  construed  as  an 
extension  of  time  for  payment  of  tax,  nor  as  a  waiver  cf 
liability  for  interest  on  any  amount  of  tax  due  and  unpaid 
as  provided  by  law.” 

Veteran's  Rights  ClarifUa.  The  Supreme  Court  has 
ruled  7  to  1  that  a  reemployed  veteran  is  entitled,  under 
the  Selective  Service  Act  as  amended,  to  count  time  spent 
in  the  armed  forces  as  “experience”  for  the  purpose  of  es¬ 
tablishing  his  position  on  a  seniority  list  used  as  the  basis 
for  promotion.  The  lower  court  had  held  that  the  veteran 
could  count  his  military  service  as  seniority  for  other 
purposes,  but  that  only  “actual  time”  spent  on  the  job 
could  be  computed  as  ex|)erience.  (Diehl  v  Lehigh  Valley 
R.R.,  No.  246,  March  14,  1955.) 

Contingent  Fee  Sometimes  OK.  The  Maryland  Court 
of  Appeals  has  ruled  that  a  subcontractor  may  legally  pay 
a  contingent  fee  to  obtain  government  business  from  a 
prime  contractor.  The  Court  holds  that  such  bans,  in¬ 
cluded  in  both  F^xecutive  Order  9001  and  the  Armed  Ser¬ 
vices  Procurement  Act,  apply  only  to  direct  contractors. 

Natural  Gas  Statistics  Issued.  The  1953  edition  of 
Statistics  on  Natural  Gas  Companies  was  issued  on  March 
14,  1955  by  the  Federal  Power  Commission.  The  report 
contains  detailed  financial  and  oy>erational  information 
for  IW)  companies.  Copies  of  the  report,  (FPC  S-114) 
at  $5.(K)  each,  are  available  through  the  FPC  Publications 
Division,  Washington  25,  D.  C.  In  about  a  month,  a  22- 
page  summary  will  be  available  at  the  same  address. 

Fuel  Oil  Tank  Sludge  Studied.  The  Bureau  of  Mines  has 
issued  a  report.  The  Sludge  Problem  in  No.  5  Fuel-Oil 
Tanks  ( R.  I.  5113)  available  free  from  the  Bureau. 


6 


APRIL,  1955,  AIR  CONDITIONING,  HIATING  AND  VENTILATING 


/ 


Brunner  makes  onl 


square  pigs 


.  .  .  and  round  pegs  for  round  holes,  fool 
Brunner's  wide  range  of  air  corufitioning  con¬ 
densing  units  mokes  it  possible  for  your  custo¬ 
mers  to  hove  the  right  type  and  size  of  units  for 
their  specific  air  conditioning  requirements. 
They  don't  need  to  settle  for  something  that's 
either  too  large  or  too  small  for  the  job. 

You  con  SELL  BRUNNER  with  full  confidence 
that  your  customers  con  buy  the  right  unit  for 
the  right  job. 

‘‘BRUNNEI"  MEANS  BI6CER 
PROFITS  FOR  YOU 

The  completeness  of  the  Brunner  line  opens  the 
door  to  bigger  profits  for  you.  There  ore  Brun¬ 
ner  condensing  units  for  every  commercial  and 
industrial  application  . . .  large  or  small.  They're 
noted  for  dependability  . . .  durability  . . .  easy 


.▲BRUNNER  CONOENSINO  UNITS 

.  .  .  for  romoto  air  conditioning  inttollation  in  commorciol 
and  indutiriol  application*,  oro  tuppliod  in  »iio«  up  to  75  H.7. 
with  capacity  control.  Krunnor  compro**ar  unit*  for  u*o  with 
•voporotivo  condonior*  oko  ovoiloblo  up  to  75  H.7. 

^BRUNNER  PACNAOED  AIR  CONDITIONERS 

.  .  .  complotoly  solf-contoinod,  oro  avoiloblo  in  vorioui 
modok  in  licoi  up  to  20  H.f.  for  rotidontlal  or  butinoM 
inttallofion*.  Ea«y  to  Inttail.  co*t  lot*  to  oporato. 


installation  and  maintenance  . .  .  and  cost  less 
to  operate  than  many  other  units  of  similar 
capacities. 

See  your  Brunner  Representative,  or  write  tot 

BRUNNER  MANUFACTURINO  COMPANY 
Dppt.  K-4H,  Utl«a,  M.  V. 

Tho  Irunnor  Co.,  Oainotviilo,  Go. 

In  Canodai 

lr*:nnor  Corp.  (Canada)  LImitod,  Toronto,  Ontario 


Citrssff  EipshsMt 
PnOKt  iMtarefe 
Otslp 

WMt  Pradact  laaci 


ProvM  QuMy 
Cifists  DspMidabMty 
Easy  SanMaf 
WarrMtsi  Psrtsnuaca 


Naarfey  OistrlMsr  Santos 
FrsfK  OppirtaaUy 


Mvartlstoi  Sappsrt 
Satos  PrawaUia  Nsip 
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BRIEFLY  STATED 

•  Four  new  ofiicert  of  (Carrier  (>or|).  were  ele<  ted  pur¬ 
suant  to  the  merger  of  Afliiiated  Gas  l‘^|uipment,  Inc.,  into 
Carrier  Corp.  Lyle  C.  Harvey,  f  >rrnprly  president  of  Affil¬ 
iated,  was  eler'ted  senior  vice  president  and  a  director  of 
(Carrier  Corp.  and  will  direct  its  three  new  o|ierating 
divisions,  which  will  l)e  known  as  Bryant.  Day  &  Night 
and  Payne.  Other  officers  el  ected  were  Ronald  N.  Camp- 
hell,  vic^-president  who  will  serve  as  general  manager  of 
the  Bryant  Division;  Howard  C.  (>lary,  vice  president 
who  will  I>e  in  charge  of  Bryant  sales;  and  William  J. 
Bailey,  vice  president  who  will  head  both  Day  &  Night 
and  Payne  divisions. 

•  'ITie  Oneral  P^lectric  Company  has  announced  that  it 
will  huild  a  new  $1.5  million  plant  at  Tyler,  Texas,  for  the 
manufacture  of  home  cooling  units. 

•  American  District  Steam  (^)mpany,  Inc.,  of  North  Ton- 
awanda,  N.  Y.,  has  changed  its  name  to  ADSCO  Indus¬ 
tries,  Inc.,  and  has  set  up  two  new  o|H;rating  divisions. 
'I'he  North  Tonawanda  plant  o|)eratiun  has  become  the 
American  District  Steam  Division  of  ADSCO  Industries, 
Inc.,  and  the  former  (California  Steel  Products  (Company 
of  Knhmond,  Calif.,  the  California  Steel  Products  Di¬ 
vision.  The  latter  company  was  purchased  by  American 
District  Steam  Company  a  little  over  a  year  ago. 

•  The  industry’s  first  codes  f(»r  determining  the  outputs 
of  indireert  water  heaters  are  being  issued  by  the  Institute 
of  Boiler  and  Radiator  Manufacturers.  Ratings  based  on 
te^ts  carried  out  under  either  of  the  two  codes  will  l>e 
known  as  I  W  — H  Ratings,  a  new  term  applied  to  ap- 
pr«»ved  indirect  water  heaters  of  either  the  internal  or  ex¬ 
ternal  ty|M*s.  'Fhe  first  of  the  two  (Codes,  dated  March  1, 
19.5.5,  provides  for  I  W  H  Ratings  for  indirect  water 
heaters  of  the  external  or  internal  tankless  ty|>e,  used  in 
combination  with  sii^rific  boilers.  'I'he  second  I  W  =  H, 
Slum  to  be  published  by  I  B  R,  is  intended  primarily 
for  indirect  water  heater  manufacturers  producing  units 
of  the  external  type,  storage  (»r  tankIcM. 

•  Methods  of  safeguarding  workers’  health  will  be  the 
primary  subject  for  discussion  at  the  forthcoming  meet¬ 
ing  of  the  American  Industrial  Hygiene  Association  in 
Buffalo,  April  22-28.  More  than  (K)  papers  will  be  pre¬ 
sented.  This  meeting  will  l>e  concurrent  with  meetings  of 
the  American  (C(»nference  of  Governmental  Industrial  Hy¬ 
gienists,  American  AsscM'iation  of  Industrial  Nurses,  In¬ 
dustrial  Medical  Association,  and  the  American  Associa¬ 
tion  of  Industrial  Dentists. 

•  At  the  annual  meeting  of  the  Fuel  Oil  and  Water  Heater 
Manufacturers’  Association  accomplishments  of  the  first 
biur  years  of  its  existance  were  reviewed  by  Henry  S. 
I.ewis,  president.  These  include  establishment  of  techni¬ 
cal  standards  for  materials  and  manufacturing  practices 
for  fuel  oil  heaters;  acceptance  of  standards  by  insurance 
carriers;  public  acceptance  of  products  l>earing  the  Asso¬ 
ciation  lalw'l.  In  addition,  technical  research  groups  are 
in  the  process  of  establishing  capacity  and  installation 
standards  for  all  classes  of  water  and  all  heat  exchange 
equipment  being  manufactured  by  members  of  the  Asso¬ 
ciation. 


•  An  order  for  140  more  freight  car  refrigeration  units, 
placed  by  the  Santa  Fe  Railway  with  'The  Trane  Company 
of  l..a  Crosse,  Wis.,  indicates  that  the  number  of  mechani¬ 
cal  reefers  on  C.  S.  railroads  will  virtually  double  during 
19.55.  'I'his  order,  one  of  the  largest  of  its  kind  ever  placed 
by  a  single  railroad,  raises  to  .580  the  numl)er  of  mechani¬ 
cally  refrigerated  cars  l>eing  built  by  railroads,  railway- 
owned  private  car  lines,  or  private  shipf)ers.  A  total  of 
t»7.5  such  cars  were  already  in  service  on  February  1,  1955. 

•  A  half-iniilion-dollar  laboratory  for  research  into  F  reon 
ffuorinated  hydrocarbon  compounds  and  their  applica¬ 
tions  in  refrigeration,  aerosols,  plastics,  and  miscellaneous 
fields  will  be  built  by  the  Du  Font  Company  at  (’hc^stnut 
Run,  near  Wilmington,  Del.  The  new  facilities  will  provide 
laboratory  and  office  space  for  the  Kinetic  (Chemicals  Di¬ 
vision.  Office  s|)ace  will  be  conditioned  by  a  1.5-ton  heat 
pump. 

•  Perfection  Stove  Company  stockholders  at  their  annual 
meeting  March  8  voted  to  change  the  name  (»f  the  com¬ 
pany  to  Perfection  Industries,  Inc.  It  was  pointed  out  that 
the  scope  of  the  company’s  operations,  since  adoption  of 
the  present  name  in  192.5,  has  been  substantially  broad¬ 
ened.  At  the  present  time  Perfe«tion’s  business  is  con¬ 
cerned  with  a  number  of  other  products  in  addition  to  the 
ranges  and  cook  stoves  which  were  originally  manufac¬ 
tured.  These  include  furnaces,  space  heaters,  water  heat¬ 
ers,  winterization  equipment,  air  conditioners,  aircraft 
parts  and  other  military  equipment. 

•  Production  has  been  initiated  on  two  new  aluminum 

welded  tube  mills  at  the  Aluminum  Company  of  America 
works  in  Alcoa,  Tenn.  The  new  mills  provide  Alcoa  with 
the  ca|)acity  to  produce  welded  aluminum  tul)e  and  pipe 
from  V^dneh  to  8-inch  diameter.  One  of  the  mills  will 
produce  tube  from  to  4-inch  OD;  and  the  other 

can  make  tul)e  from  2-inch  to  8-inch. 

•  Grinnell  Company,  Inc.,  of  Providence,  R.  I.,  an¬ 
nounces  the  appointment  of  E.  M.  Pease  as  manager  of  its 
Industrial  Piping  Division.  A  graduate  of  Duke  Univer¬ 
sity’s  Fmgineering  School,  he  started  with  Grinnell  Com¬ 
pany  at  Providence  in  19.54. 

•  Appointment  of  John  G.  Dobson  as  vice-president  of 
American  District  Steam  Co.,  Inc.  and  general  manager 
of  the  corporation’s  plant  at  North  Tonawanda,  New  York, 
has  been  announced.  Mr.  Dobson,  a  graduate  ME  of  Cor¬ 
nell  University,  also  received  his  LLB  at  Fordham  Univer¬ 
sity;  is  a  meml>er  of  the  New  York  State  Bar,  is  a  regis¬ 
tered  professional  engineer  in  the  State  of  New  Jersey,  and 
comes  to  ADSCO  from  The  Foxboro  Company,  Foxboro, 
Mass.,  where  he  was  manager  of  their  Chemical  Industries 
Division. 

•  Harry  M.  Pier,  formerly  general  sales  manager  of  Re- 
search-Cottrell,  Inc.,  has  been  appointed  special  assistant 
to  the  chairman  of  the  board  to  conduct  new  studies  in 
the  field  of  atmospheric  pollution.  Mr.  Pier  will  coordinate 
tlie  activities  of  Research-Cottrell,  Inc.  with  those  of  in¬ 
dustry,  research  and  educational  institutions  and  other 
interested  organizations  in  this  field.  Charles  E.  Beaver, 
formerly  assistant  sales  manager,  succeeds  Mr.  Pier  as 
general  sales  manager  of  Research-Cottrell,  Inc. 
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WHO  WOULD  DAR€  TO  0AM8LS  WITH  HSR  SAFUTY  ? 


On  one  thing  everyone  is  united:  protection  of  the 
school  age  youngster.  Woe  unto  the  man  who  would 
gamble  on  the  safety  or  health  of  the  boys  and  girls  who 
hold  the  promise  of  tomorrow! 

But  despite  the  fact  that  old  America  is  solidly  united 
on  the  need  for  protecting  young  America,  some  haz< 
ards,  less  obscure  but  no  less  real  than  traffic,  Are  or 
health  dangers,  are  sometimes  overlooked. 

An  excellent  example  is  the  unprotected  heating  or 


power  boiler  in  schtK>l  buildings.  It  is  the  duty  of  every 
heating  man  to  point  this  out  to  the  proper  authorities. 

No  field  is  more  receptive  to  your  counsel.  No  field 
offers  you  a  better  opportunity  to  be  of  real  service  to 
your  community. 

There  are  McDonnell  safety  devices  for  every  type 
and  size  of  heating  boiler  and  hot  water  plant  found 
in  schools,  operating  at  any  pressure  up  to  250  lbs. 
A  number  of  them  are  illustrated  here.  Ask  for 
complete  catalog. 
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A^mi  KK  A\-cvta»H!ai‘d 

WATER  HEATING  -  COOLING  SYSTEMS 


ore  availabl0 
with  an  automatk  control 
that  fiolcb  room  tomporaturo 
Btoady  both  summer  and  winter 


or  cold  water  through  the  Remotaire  Room  Condi¬ 
tioner  coils.  Since  the  Remotaire  unit’s  fan  operates 
continually,  the  heating  and  cooling  operation  is 
smooth  and  even. 

The  Selectaflow  is  a  mechanical  control — re¬ 
quires  no  electrical  connections — so  installation  is 
quick  and  easy.  It  can  be  installed  in  any  Remotaire 
Room  Conditioner.  However,  if  exact  temperature 
control  is  not  essential  in  every  room  of  the  build¬ 
ing,  it  can  be  installed  in  critical  areas  only. 

For  more  information  about  the  complete  cen¬ 
tral  plant  Remotaire  Heating-Cooling  System,  and 
the  new  Selectaflow  Control,  see  your  American- 
Standard  sales  office  or  write  to  American  Radiator 
A  Standard  Sanitary  Corporation,  P.  O.  Box  1 226, 
Pittsburgh  30,  Pennsylvania. 


Individual  Remotaire  Room  Conditioners 
equipped  with  the  new  Selectaflow  Control  main¬ 
tain  even  room  temperatures  all  year  ’round.  The 
completely  self-contained  control  changes  over 
from  summer  to  winter  automatically  .  .  .  manual 
adjustments  are  not  necessary. 

The  Selectaflow  Control  maintains  even  room 
temperatures  by  mtxlulating  the  flow  of  either  hot 


Serving  keme  and  industry:  ManCM  ITaBin 


lUSTNMMCMi  CUU  Fim  nMUTWil 

Iii4attrl«l  ttaM 
UwriMl  mt  mwtiut  »m>'W 
Mint  )•  MMiwt  tann  nfmWSn 
tmt  mmIM  Nm  ctMr>  /#■■■/ 
LtfM  i«  vtitM,  ptr>  I*#  »^f 

UHrattU  •  Ullrafla*  • 

UHracMKtc  •  6<t  SMa*0« 

Ftfl  bMtMiM. 

“r/ifAf  ro  Jt/y  them" 


When  you  need  insulation  right  now 
call  vour  distributor! 


AMARILLO.  TtXM 
ATLANTA,  Gtorgia 
BEAUMONT,  Tam 
BILLINGS,  Montana 
BIRMINGHAM,  Alabama 
BOSTON,  MasMChuMtts 
BUFFALO,  Now  Yorti 
CHARLESTON,  Was!  Virginia 
CHICAGO.  Illinois 
CINCiNNATLObio 
aEVELANO.Ohio 
COLUMBIA,  South  Carolina 
COLUMBUS.  Ohio 
DALLAS,  Taxas 
DAVENPORT,  Iowa 
DENVER,  Colorado 
DETROIT,  Michigan 
aPASO,Taus 
FARGO,  North  Dakota. 

FORT  WAYNE,  indiana 
FORT  WORTH,  Taxas 
HOUSTON,  Taxas 
INDiANAPOLIS,  indiana 
JACKSONVIUE.  Florida 
JOPLIN,  Missouri 
KANSAS  CiTY,  Missouri 
LOS  ANGELES,  CalHomia 
LOUISVIUE,  Kantuehy 
LUBBOCK,  Tam 
MEMPHIS,  Tannassaa 
MIAMI,  Florida 
MILWAUKEE,  Wisconsin 
NASHVILLE,  Tannassaa 
NEW  HAVEN.  Connacticut 
NEW  ORLEANS,  Louisiana 
NEW  YORK,  NawYorh 
OKLAHOMA  CiTY.  Ofciahoma 
OMAHA,  Nabraska 
PHILAOaPHIA,  ParwsyWania 
PITTSBURGH.  Pannsyhrania 
PHOENIX,  Arizona 
RAUI6H,  North  Carolina 
RiCHMOND,  Virginia 
ROCHESTER,  NawYork 
ROCKFORD,  iilinois 
SALT  LAKE  CITY.  Utah 
SAN  ANTONIO,  Tam 
SAN  DIEGO,  California 
SAN  FRANCISCO.  Caiifomia 
SAVANNAH.  Gaorgia 
SEATTU,  Washington 
SHREVEPORT,  Louisiana 
ST.  LOUIS,  Missouri 
ST.  PAUL.  Miiwasota 
SYRACUSE,  NawYork 
TAMPA,  Florida 
TULSA,  Oklahoma 
WICHITA,  Kanu. 


Ultralite  Duct  Insulation  and  Duct  Liner  are  stocked  at 
more  points  throughout  the  country  than  any  other  glass  fiber  insu¬ 
lation  And  G-B’s  nationwide  network  of  distributors  is  geared  to 
give  you  “right-now”  service  and  delivery. 


So  get  acquainted  now  with  your  local  Ultralite  distributor, 
You’ll  find  him  listed  in  the  Yellow  Pages  under  “Gustin-Bacon  In¬ 
sulations”  in  ail  cities  shown  in  the  adjoining  column. 


FIRST  flexible  duct  insulation  of  fine  glass  fibers  on  the 
market!  Only  Ultralite,  introduced  in  1945,  has  a 
10-year  record  of  completely  satisfactory  per¬ 
formance. 

FIRST  flexible  duct  insulation  of  fine  glass  fibers  available 
with  factory-applied  vapor  barrier  Ultralite  is  still 
available  plain  or  with  a  wide  choice  of  facings— 
some  for  appearance,  some  as  vapor  barriers. 

FIRST  flexible  glass  fiber  insulation  to  spring  back  to  full 
original  thickness  after  being  compressed! 


fIRST  flexible  duct  liner  of  fine  glass  fibers.  Recenl  exami¬ 
nations  of  Ultralite  Duct  Liner  installed  7  years  ago 
show  no  indications  of  air  erosion. 


FIRST  flexible  duct  liner  on  the  market  with  spray  coating 
(1948). 

FIRST  flexible  glass  fiber  insulation  available  nationwide  at 
convenient  stocking  points  for  immediate  delivery. 
And  Ultralite  is  still  available  more  readily,  in  more 
cities,  than  any  other  glass  fiber  insulation! 


GUSTIN 


BACON 


Tktrmal  and  KMattcal  |lati  flbtr  Inaulatlont  •  PIpt  Cottpllngt  and  flUInft 

222  W.  10th  St..  Kanut  Ctty.  Mo. 
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II 


Coordinated 

Equipment 

End  the  won^  of  coordinating  three  sources  of 
supply.  With  Allis-Chalmers  control-motor-drive 
combination,  one  reliable  supplier  guarantees  the 
complete  drive.  All  components  are  shipped  from 
one  supplier,  arrive  ready  to  be  installed. 

For  one  source  .  . .  one  responsibility,  get  Allis- 
Chalmers  complete  service,  from  power  line  to 
driven  shaft. 


bM  Engineering 
V  Help 

An  experienced  Allis-Chalmers  distributor  or  dis¬ 
trict  representative  is  ready  to  help  you  engineer 
the  complete  drive.  This  can  make  the  job  easier 
and  more  profitable  for  you.  Components  are  de¬ 
signed  to  work  together.  One  specification,  one 
set  of  calculations  —  one  order  brings  you  the 
complete  drive. 


ALUS- 
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Drive  Combination 


•  •  Money*  •  .Trouble! 


Near  you  there’s  an  adequate  stock  of  drive 
components  commonly  used  in  air  conditioning 
installations.  Stocks  are  maintained  by  Allis- 
Chalmers  Authorized  Distributors  and  Region¬ 
al  Offices.  In  addition,  an  efficient  warehouse 
inventory  system  locates  hard-to-get  items 
within  hours  after  you  call. 


There’s  an  A-C  Certified  Service  Shop  near 
you,  too.  There  are  nearly  one  hundred  inde¬ 
pendent  service  shops  which  meet  strict  Allis- 
Chalmers  standards  for  modem  equipment,  effi¬ 
cient  methods  and  business  integrity.  These 
shops  u.se  factory-approved  parts  and  methods. 

it  an  Allii  CKalmari  trodamork. 


Send  for  Free  Engineering  Literature 
Allis-Chalmers,  Milwaukee  1#  Wisconsin 


MOTORS 

n  Handy  Guide  to  Motor  .Selection  51B6052 

Kquirrel-Cage  MotorH  5IB62I0 

n  TEFC  Motors  51B7225 

CONTROL 

D  Handy  Guide  to  Starters  14B7733 

D  Rc'duced  Voltage  Starters  I4B7215 


TiXROPt  DRiVIS 

D  Handy  Guide  to  Texrope  Drives  20B60.51 


Nam* 


Addr*t> 


St*f* 


CHAUMERS 


3 


•  Induced  draft  for  cleaner,  quieter  operation. 

•  Fully  automatic  for  oil,  gas  or  combination. 

•  80%  efficiency  certified  at  gross  output. 

•  Compact  —  Minimum  clearance  only  needed  at  rear 
and  one  side. 

•  Rated  on  basis  of  8.2  sq.  ft.  heating  surface  per 
boiler  hp.  with  guaranteed  gross  output  based  on 
5.0  sq.  h.  heating  surface  per  boiler  hp. 

Catalog  FPB-IO  gives  complete  details. 

Address  Fitzgibbons  Boiler  Company,  Inc., 
lOI  Park  Avenue,  New  York  17,  N.Y. 


Backed  by  fh*  makers  of,.. 

^  77ie  Pitzgibbons  Boiler 


Consulting  Enginoorsi  FERRIS  &  HAMIG, 
St.  Louis.  Mochonicol  Contractors)  SHELtY 
SKIPWITH,  INC.,  Memphis,  Tonn.  Rovora 
Distributor)  HENRY  A.  PETTER  SUPPLY  CO., 
Paducah,  Ky. 

Photo  at  right  shows  lines  of  Revere 
Copper  Water  Tube  extending  through 
ceiling.  Just  figure  the  time  and  trouble 
that  would  hove  been  involved  if  threads 
would  hove  hod  to  be  cut  and  wrenches 
used.  You  never  hove  to  worry  about 
wrench  room  with  Revere  Copper  Water 
Tube  and  solder  fittings.  You  can  work  in 
the  most  confined  spaces  with  ease.  Also, 
you  are  assured  of  joints  that  stay  tight. 


Revere  Copper  Mains  extending  through 
floor.  More  than  6,180  feet  of  Revere 
Copper  Tube  was  used  in  sites  ranging 
from  ’A"  to  2".  A  2S0-ton  cooling  unit 
takes  care  of  the  air  conditioning  of  each 
guest  room  by  a  separate,  individually 
controlled  room  unit. 


•  The  Hotel  Irvin  Cobb,  first  existing  hotel  in  the  State  of 
Kentucky  to  be  completely  air  conditioned,  is  still  another  fine 
example  of  how  well  copper  tube  fits  into  the  installation  of 
air  conditioning  equipment.  This  is  particularly  true  in  existing 
buildings  where  working  space  is  at  a  premium  and  where  it  is 
desired  that  only  the  absolute  minimum  amount  of  ripping  up 
and  redecorating  be  done. 

Then,  too.  Revere  Copper  Water  Tube  has  the  added  advantages 
of  being  non-rusting,  light  in  weight,  easy  to  handle  .  .  .  requires 
fewer  fittings,  less  time  for  connecting  and  no  need  for  threading. 
Cost?  Many  contractors  tell  us  that  copper  costs  Ittt  than  rustable 
materials.  So  why  take  chances?  Keep  out  of  trouble  with  enduring, 
non-rusting  Revere  Copper  Water  Tube. 

REUeRg 

COPPER  AND  BRASS  INCORPORATED 

Ptumted  by  Paul  Rttitrt  im  ItOI 

230  Park  Avenue,  New  York  17,  New  York 


MiUt-  BsUimwi,  MJ,;  Chitst*  aW  CMkim,  HI.;  Dnrttt,  Mitb.; 
Ltt  Ami^niul iinrikU,  CtUf  ;  Stw  Mftrd,  Man.;  ftimi,  N,Y. 
Saitt  0$ttl  im  Primipal  CMmt,  DiUr^baitn  Enryvbtrt. 
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a  new  major  advancement 


Nttbltt  Syncrttlz«rs  and  Wind«o^lne  may  now  bo 
comblnod  in  a  fforcad  hot  water  heating 
and  ventilating  system  In  which  the 
Wlnd-o-llnm  tubing  becomaa  the  supply 
and  raturn  main  to  the  Syncretizer 
In  a  series  off  classrooms— thus  saving 
on  construction,  equipment, 
and  Installation  costs.  i  ; 


Neuhitt  Wind-o-line  comen 
in  attractive  wall-hung  encUmure 
or  recenmti  in  Htoraue  I'abinetn 
of  The  Nenbitt  Package 


In  this  series  system 
the  water  temperature 
at  all  times  Is  related  to 
M  the  outdoor  temperature, 

thus  Improving  the  individual 
room  temperature  control 
provided  by  the  Syncretizer,  and 
the  protection  against  cold  surfaces 
furnished  by  the  Wind-o-line. 


\ 


d 


school  mechanical  system  costs  reduced 
classroom  comfort  and  protection  increased 


WIND  O  LINE  SYSTEM 


Packaged  piping  reducen  installation  cost. 

(а)  Crossover  return  tubing,  expansion  loop, 
and  air  vent  fitting  come  pre-assembled 
and  connected  to  the  heating  element. 

(б)  Crossover  supply  tubing,  expansion  loop, 
and  balancing  valve  are  furnished  installed, 
leaving  a  minimum  of  piping  at  the  site. 


If  yotj  are  interested  in  school  construction  costs,  it  will  pay  you 
to  study  how  this  latest  Nesbitt  development  meets  today’s  needs 
and  gives  more  for  the  8ch(K)l-building  dollar. 

In  forced  hot  water  applications  Nesbitt  Syncretizer  heating 
and  ventilating  units  with  Wind-o-line  radiation  may  be  installed 
in  series-loop  circuits,  in  which  the  copper  tubing  of  the  Wind-o- 
line  system  serves  as  the  only  required  supply  and  return  piping 
for  multiple-classroom  groupings  or  entire  wings. 

COSTS  REDUCED  Savings  in  equipment:  Smaller  pipes  and  pumps 
are  required  because  the  Nesbitt  System  is  designed  to  provide 
the  needed  heating  capacity  with  water  quantities  of  from  one 
half  to  one  third  those  required  in  conventional  systems.  Saves 
on  both  first  cost  and  operating  cost. 

Savings  in  construction:  Wind-o-line  supplies  Syncretizers,  elimi¬ 
nating  costly  pipe  trenches,  mains,  runouts  and  pipe  covering 
in  much  of  the  building.  Other  piping  is  simplified. 

Savings  in  installation:  Mains  and  piping  are  smaller,  shorter, 
simpler.  Packaged  piping  within  the  Nesbitt  Syncretizer  unit 
ventilator  reduces  installation  labor  at  the  site.  See  above. 

COMFORT  INCREASED  Variable  water  temperature  control:  Re¬ 
lating  the  available  heat  directly  to  outdoor  temperatures  improves 
the  control  of  individual  room  temperature  by  the  Syncretizer. 
Improved  cold  surface  protection:  Because  the  system  water  tem¬ 
perature  increases  as  outside  temperature  falls,  Wind-o-line  pro¬ 
tection  against  cold  window  downdraft  and  bodily  heat  loss  is 
continuously  related  to  actual  needs. 

Off-time  temperature  maintenance:  Without  additional  investment 
in  equipment,  the  Nesbitt  System  maintains  safe  basic  building 
temperatures  during  overnight,  holiday,  week-end  shutdowns. 


/ - ^ - N 

The  Series  Wind-o-line  System 
offers  you  these 

advantages 

Better  room  temperature  control 

Increased  protection  against  cold 
surfaces  and  window  downdraft 

Costly  pipe  trenches  eliminated 

Pipe  covering  and  traps  eliminated 

Smaller  pumps  cost  less,  operate 
with  greater  economy 

Shorter,  simpler  mains  and  piping 

Packaged  piping  in  the  Syncretizer 
reduces  installation  costs 

No  extra  controls  and  equipment 
required  for  night  heating 


Only  AAF  Offers  Electronic  Precipitators  in  a  Range  of 
Efficiencies  with  a  Choice  of  Maintenance  Methocls 


100K  them  over !  This  U  AAF’s  line  of  electronic  pre- 
i  cipitstors.  All  sre  highly  effective  in  the  removal  of 
dust  and  smoke.  But  each  was  designed  with  a  different 
group  of  needs  in  mind.  Efficiency  ratios,  maintenance 
methods,  air  volumes,  space  requirements  and  initial  cost 
are  all  vital  factors  that  vary  with  individual  jobs.  That’s 
why  AAF  offers  you  the  proven  benefits  of  electronic 
precipitators  in  three  distinct  “packages”— one  of  which 


is  certain  to  solve  your  air  cleaning  problems  in  the 
manner  and  at  the  cost  that  insures  a  maximum  return 
on  your  “clean  air  investment”. 

For  complete  product  information,  call  your  local  AAF 
representative  or  fill  out  and  mail  coupon. 


forltmynd  Hm  Clock 
Dolivory  Of  UnHormly 
Omii  Air 


HERE'S  the  “robot”  of  modern  elec¬ 
tronic  precipitators.  The  Model  F 
Electro- Matic’s  high  efficiency  remains  con¬ 
stant  because  of  continuous,  self -cleaning 
action.  There’s  no  dependence  on  the  whims* 
of  a  maintenance  crew— no  time  out  for 
washing  down  plates  with  hot  water— no 
need  for  extra  water  and  sewer  connections. 
Electro-Matic’s  collector  plates  are  auto¬ 
matically  cleaned  and  re-oiled  daily— are 
always  in  peak  condition  for  the  precipiu- 
cion  of  dust  and  smoke  fMiticles.  New  type 
collector  plates  increase  surface  area  53% 
to  further  reduce  possibility  of  dust  build¬ 
up  and  insure  constant  low  resistance. 
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Name. 


BETTER  AIR 


The  Low  Cost,  Dry-Typo 
Eloctronic  Filtor 


This  electronic  air  filter  offers 
double  protection  in  that  its  Airmat 
paper  media  continues  to  filter  the 
air  even  if  the  electronic  action  be¬ 
comes  inactive.  When  the  low  cost 
Airmat  paper  has  accumulated  a  full  dust  load,  it  is  discarded 
and  easily  replaced  with  clean  media  which  returns  the  filter 
to  its  original  efficiency.  An  Electro-PL  Unit  consists  of  a  frame 
and  collector  element.  By  riveting  frames  together,  units  are 
quickly  assembled  into  straight  bank  or  ’’V”  arrangement. 


ne^on  I 
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^  IS  OUR 
BUSINESS! 


AJl  1yp»  N  lOTO- 
CLONI— •  higti  aHIcUmy 
hyar»-«ta«l<  praclpllafar 
rit«  callaclian 
•f  b«Hi  ccorta  parllcUt 
••la  •■•fain*  fliMt  in 
caitlva  cancantralinni. 
AanilaWa  in  aiiltntfd  ¥•!- 
iNn««  up  In  SO, 000  cfm. 


294  Control  Avonuo,  LeuUvillo  I,  Kontucky 
Amorkon  Air  Rltor  of  Conodo,  Ltd.,  Mentrool,  P.  Q. 


American  Air  Filter  Company,  Inc. 

294  Central  Avenue,  Louisville  S,  Kentucky 

I  would  appreciate  receiving  catalogs 
deKribing  the  following  equipment— 

□  AA(  Electronic  Precipitators 

□  iliiMit  Selecuitherm 

□  hftmufielm,  Unit  Blowers 

□  ■OTO-CLOfM  Dust  Control  Units 


Company, 


ONE  BOOK  REFERENCE  LIBRARY 
SOLVES  MANY  OF  YOUR  PROBLEMS 


OROfR  TODAY 

The  N«w  1680  Page 

HiATING  VBCriLATING 
All  CONDITIONING 

GUIDE 

1955 


Publith«d  by  th*  AMERICAN 
SOCIETY  of  HEATING  and 
AIR-CONDITIONING  ENGI¬ 
NEERS  this  inditpantabla  book 
it  ravitad  and  aditad  aack 
yaar  to  maka  it  tka  most  da- 
mandad  voluma  on  kaating, 
vantilating  and  air  condition- 
in9.  THE  GUIDE  1955  it  a 
nujtt  for  your  offica. 

$12.00 

pottpaid 

CoRoda  oad  feratgR 
CORRfrfRt  RfRBtR 
K0mlf  Ir  U.  S.  Oeffars 
tRRiIttaRCR  Raqalrcd 
WIfk  Ord«r 


The  Master  Reference 

Th*  new,  Bnlarged  GUIDE  1955  is  a  sourca  of  accurate 
heating,  ventilating  and  air  conditioning  technical  infor¬ 
mation  for  daily  usage  by  engineers,  contractors,  dealers 
end  manufacturers.  Each  of  the  53  chapters  contains  a 
detailed  end  exhaustive  discussion  and  these  chapters  ere 
divided  into  7  sections  for  easier  reference.  In  addition 
there  is  e  Catalog  Date  Section  containing  product  in¬ 
formation  on  over  325  manufacturers. 

Helpful  to  Many 

The  contractor  planning  or  estimating  e  heating  or  air 
conditioning  installation,  the  engineer  in  need  of  technical 
date  while  designing  end  specifying  for  an  installation, 
end  the  manufacturer  urgently  in  need  of  particular  infor¬ 
mation  will  find  that  THE  GUIDE  can  provide  the  an¬ 
swers  quickly  end  concisely. 

What  It  Contains 

7  sections  covering  Fundanoenteis;  Human  Reactions; 
Heating  end  Cooling  Loads;  Combustion  and  Consump¬ 
tion  of  Fuels;  Systems  end  Equipment;  Special  Systems; 
Instruments  end  Codes.  Section  IV,  for  example,  contains 
5  chapters:  Fuels  end  Combustion;  Automatic  Fuel  Burn¬ 
ing  Equipment;  Heating  Boilers;  Furnaces;  Space  Heaters; 
Chimneys  end  Draft  Calculations;  Estimating  Fuel  Con¬ 
sumption  for  Space  Heating. 


If  You  Need  To  Know 

About  heating  load  calculations  there  is  a  chapter  cover¬ 
ing  this  which  includes  heat  loss  coefficients,  tables  and 
formulas  as  well  as  data  on  edge  loss  from  floor  slabs. 
Likewise  there  is  a  chapter  on  cooling  load  calculations 
with  design  tables  for  solar  heat  gain  through  roofs,  win¬ 
dows,  glass  block  and  figured  rolled  glass;  also  effects  of 
shading  devices.  And  if  you  need  information  on  design 
methods  for  steam,  water,  vapor,  vacuum,  panel,  warm 
air  and  air  conditioning  systems  a  chapter  covers  these 
topics  as  well  as  many  others. 


I  American  Society  of  Heating  and  HC  J 

I  Air-Conditioning  Engineers  } 

I  62  Worth  Street,  New  Y’ork  13,  N.  Y.  j 

I  Knclosed  it  $12.00  for  (tandard  eilition  of  Heating  Wntiiat-  | 

I  ing  Air  Conditioning  Guide  195.S.  It  is  understood  I  may  | 

I  return  it  within  10  days  if  it  is  not  satisfactory  and  my  I 

I  money  will  be  refunded.  j 

j  Name  .  I 

j  Address .  • 

j  City  and  State .  • 

J  Company .  • 

I  (Please  Check  One)  { 

j  — (insulting  Engineer  - .Manufacturing  Exec.  | 

<  -  (Jovemment  Depts.  - Contractor  - Industrial  • 

I  - Sales  Engineer  --  Operating  - Utility  i 

I  - Other  ClaMification  * 
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keeping  steam  cheap 


af  th«  fw«,  MW  TyM  Infstral-Funtac*  Mllart  !•  In  Ihn  bownt  nf  Ik* 
Snrvlcn  InlMint.  rmnciun  &  Jncobn*.  Enainnnr  &  AfchlMct  far  Ibn  Snrvlcn  Cnntnf. 


2  B&W  FM  Boilers 
Serve  5  Buildings 


ation  for  low  loads,  is  another  imporunt  operational  and 
economy  feature  of  these  versatile,  self-conuined  boilers. 

Satisfaction  with  the  performance  of  B&W  Integral* 
Furnace  Boilers — both  FMs  and  FFs — operating  at  other 
Long  Island  Lighting  locations — was  a  strong  faaor  in 
the  choice  of  a  dual-unit  FM  installation  for  the  new 
service  center.  Along  with  other  utilities  and  a  broad  range 
of  industrial,  commercial,  and  institutional  users.  Long 
Island  Lighting  har  found  the  Type  FM  Boiler  ideally 
suited  to  its  needs.  The  strong  accepunce  of  this  unique 
boiler  is  indicated  by  the  total  steam  capacity  of  more  than 
10,000,000  lb  per  hr  of  the  units  now  in  service  or  on 
order.  It  is  available  in  standardized  sizes  for  loads  rang¬ 
ing  between  2900  and  40,000  lb  of  steam  per  hr  at  pressures 
to  235  psi — may  be  obtained  for  higher  pressures  and  with 
moderate  superheat.  B^ri/e  for  Buliettn  G-76A  for  the 
complete  details  of  this  unusssal  small  boiler  with  an 
illustrated  description  of  its  cofhsaving  featstres.  The 
Babcock  &  Wilcox  Company,  Boiler  Division,  161  East 
42nd  Street,  Sew  York  11,  N.  Y. 


With  its  residential  load  centered  in  an  area  where  new 
home  construction  is  booming,  the  Long  Island  Lighting 
Company  has  always  anticipated  load  growth  far  in  ad¬ 
vance.  The  most  recent  example  of  this  policy  is  the 
creation  of  the  new  service  center  in  Hicksville,  N.  Y. 

Covering  78  acres,  the  center  includes  a  headquarters 
group  of  six  buildings  (providing  200,000  sq.  ft.  of  floor 
space),  huge  storage  facilities,  parking  space  for  almost 
a  thousand  cars,  and  even  a  helicopter  landing  strip.  When 
three  more  planned  buildings  are  completed,  the  center 
will  contain  about  everything  needed  to  operate  the 
service  end  of  a  modern  utility. 

The  steam  requirements  for  all  but  one  of  the  buildings 
is  supplied  by  two  B&W  Type  FM  Boilers.  Each  unit  is 
capable  of  generating  20,000  lb  of  steam  per  hr  at  125 
psi.  Normally  burning  gas,  the  FM  Boilers  are  equipped 
with  combination  burners  and  controls  that  permit  chang¬ 
ing  over  to  oil  in  a  matter  of  seconds  and  without  substi¬ 
tuting  equipment.  Automatic  control,  with  on-ofi  oper* 


COST-SAVING  FEATURES 


•  Saves  Erection  Time  and  Cost  •  Easy  Accessibiiity 

•  Meets  Wide  Range  of  Service  •  Suitabie  for  Outdoor  Service 

•  Handles  Quick  Load  Changes  •  Burns  Oil  and/or  Gas 

•  Fast  Steaming  •  Saves  Fuel 

•  Low  Maintenance  •  Saves  Space 

•  Safe,  Automatic  Operotion 
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REFRieiRATION  'IIIIOrOR  CONTROLS  that  are  Trouble  Free 


TYPICAt  ALLIN-BRAOLIY 
RIPRIOIRATION  CONTROLS 


IvMctiR  709  Awt** 
Rwllc  S*l«iioid 
tlOflCf 


Control 


Spociol 

tnfrigorotion 

Control 

fonol 


Why  or*  Allen-Brodley  automatic  starters  so  popu¬ 
lar  for  refrigeration  and  air-canditianing  service?... 
Because  they  are  sa  trouble  free  and  dependable. 
Why  are  they  trauble  free?  Because  all  A-B  starters 
have  aniy  ONE  moving  part.  No  pivots,  pins,  or 
bearings  ta  carrode  or  stick  ...  no  jumpers  to  break. 
You  install  them  .  .  .  and  forget  themi  No  contact 
maintenance  .  . .  Allen-Bradley  cadmium  silver  alloy 
contacts  never  need  cleaning,  filing,  or  dressing.  A 
time-saving  and  money-saving  "plus  value." 

Dependable  overload  relays  .  .  .  Allen-Bradley 
thermal  relays  are  accurate  and  remain  accurate  "on 
the  job"  .  .  .  even  after  years  and  years  of  service. 

The  Allen-Bradley  trademark  stands  for  "Quality"  in 
motor  control.  Remember  to  specify  Allen-Bradley— 
over  the  years  yau'll  be  money  ahead! 

Allen-Bradley  Co. 

1330  S.  Second  St.,  Milwaukee  4,  Wis. 

Im  Canada— Allcn-Brodlpy  Canada  limilad.  Gall,  Onl. 


ALLE^BI^DLEY 

SOLENOlO  MOTOR%ONTROL 


auauTv 


"UV"  CONDINSATI  PUMP 
Cap««l^  frMN 

2.000  fa  40.000  If. 
IDI.  aaU  Ultcbar^a  pr—- 
»ara«  fraai  10  fa  7k  lii*. 


CONDINSATI  PUMP 
Caaacifla*  raafiaf  fraai  1.000  fa 


STEAM 


With  fuel  representing  about  50%  of  your  total  direct 
power  costs,  it's  important  that  you  hot  water  at 
lowest  cost  per  wash. 

Here's  how  the  Sarco  24-30  Temperature  Regulator  does 
the  job: 

NO  OVIRHEATING  —  during  periods  of  no  draw-off.  The 
single  seated  valve  shuts  tight,  prevents  creeping  of 
temperature. 

LOW  INSTAIUTION  COST -the  TR  24-30  is  self-contained 
and  self -operated,  no  need  to  install  compressed  air  or 
electric  lines. 

CLOSE  TEMPERATURE  CONTROL  — thermostat  actuates  internal 
pilot  valve  which  immediately  opens  or  closes  main  valve. 

LOW-MAINTENANCE  PACNLESS  SEALS -trouble-free  design 
eliminates  stuffing  boxes,  no  repacking,  no  sticking  or 
leakage  of  exposed  valve  stems. 

WIDE  RANGE  OF  ADJUSTMENT  —you  can  adjust  this  tempera¬ 
ture  regulator  25*  higher  or  lower  than  the  temperature 
setting. 

So,  if  you're  not  satisfied  with  your  hot  water  service,  call  your 
local  Sarco  representative  or  write  for  Bulletin  600.  Sarco 
Company,  Inc.,  Empire  State  Bldg.,  New  York  1,  N.  Y. 


Neod  Temptred  Water  ? 

This  Sarco  Water  Blender  auto¬ 
matically  mixes  hot  and  cold 
water,  delivers  blended  water  at 
any  desired  temperature.  Fac¬ 
tory  set  for  any  temperature  to 
200*  F.,  is  easily  adjusted  to 
15*  F.  lower  and  up  to  40*  F. 
higher  than  factory  setting.  Ask 
for  Bulletin  800. 


sum 

S  A  y  H  S  ST  h  A  M 
improves  product  quality  and  output 


UMiM 

tiMai  TrsM 


Ur  «wM« 


TMnMtWIc 
tlSMI  TrSM 


CMam  SMMt 
SIMM  Tns* 


WiMr  MaMf* 


That's  the  performance  you  get  when  this  Sarco  Tem¬ 
perature  Regulator  stands  guard  on  your  water  heater. 


SARCO  AIR  ELIMINATOR  ^ 

a  VACUUM  breaker  ^  \ 


SARCO  NO.  24-30 
TEMPERATURE 
REGULATOR  ft 
STRAINER 


'*'‘SARC0  F-T  TRAP 
8  STRAINER 


Typical  hook-up  of  Sarco  Type  24-30  Temperature  Regulator 


HOT  WATER..  .  in  your  storage  tank 

■■■when  you  want  \i..,and  at  minimum  cost! 


APRIL,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


NO  LOSS  of  sales  reported  when  Hess  Brothers,  Allentown,  Pa.,  department  store,  installed  this  high  pressure  air  conditioning 
system  on  its  three  upper  floors.  Linked  with  system  already  in  use  on  lower  floors,  it  points  up  the  advantages  of . . . 


Kno-Draft  High  Pressure  Air  Diffusers 


A  neat  solution  to  air  conditioning  a 
department  store  without  disrupting 
sales  was  worked  out  by  Carrier 
Corporation  engineers  for  Hess 
Brothers,  Allentown,  Pa. 

Key  elements  in  the  installation 
are  Kno-Draft  High  Pressure  Air 
Diffusers. These  permit  use  of  smaller 
than  ordinary  ducts,  yet  provide 
draftless  air  distribution  and  equal¬ 
ized  temperature  throughout  the  area. 
Built-in  sound  bafHes  assure  quiet  air 
delivery. 

Installation  was  done  in  quarter 


sections  on  each  floor  simultaneously. 
Thus,  only  minimum  rearrangement 
of  selling  space  was  necessary. 

Dropped  ceilings  cover  half  the 
depth  of  ducts,  giving  them  a  shallow 
beam  appearance.  The  Kno-Draft 
High  Pressure  Air  Diffusers 
themselves  are  easily  and 
quickly  attached  to  the  ducts. 

Kno-Draft  High  Pressure 
Air  Diffusion  is  one  of  the 
newest  and  most  efficient 
methods  of  air  conditioning. 

Connor  engineers  have  prepared  an 


authoritative  48-page  textbook  on  the 
subject.  Write  on  your  letterhead  for 
a  copy  of  Bulletin  K-33.  Connor 
Engineering  Corporation,  Dept.  J-45, 
Danbury,  Connecticut. 


•draft 


high  pr«ssur«  air  diHus«r« 
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Tru«  Air  Conditioned  Comfort 

with  multiTVont 

LOW  VELOCITY  AIR  DIFFUSERS 


SMCifiiD  fOk  FORD. ..coast  to  coast 


Modular  Multi-Vent  panels  will  provide  a  quiet,  con¬ 
cealed,  draft-free  air  clistribution  system  in  the  four  new 
FORD  buildings  listed  at  the  right. 


The  Multi- Vent  story  is  simple... this  system  distributes 
conditioned  air  at  low  velocity  by  gentle  pressure  dis¬ 
placement.  This  unique  feature  not  only  eliminates  all 
draft  complaints  but  also  allows  complete  freedom  in 
locating  or  relocating  moveable  partitions  without  re¬ 
positioning  the  outlet  panels. 


In  addition  Multi- Vent  can  handle  as  many  as  60  air 
changes  per  hour  and  still  maintain  an  even,  draftless, 
low  rate  of  room  air  motion! 


These  are  only  a  few  of  the  many  reasons  why  Multi- 
Vent  is  the  choice  of  the  nation’s  le^ing  office  buildings, 
hospitals,  laboratories,  faaories,  hotels  and  restaurants. 


MARtORN,  MICNIOAN 

Ford  Central  Staff  Office 
Buildins  ( Illiuirated  above) 

Arcbit0C$i  and  Entinttrt: 
Skidmore,  Owingt  It 
Merrill,  New  York 


IMAHWAN,  NIW  JIRUY 


M0th0mcsl  Entin00n; 
Jaroc,  Baum  it  Bollet, 
New  York 


Comtrstior;  Bryant  A 
Detwiler,  Detroit 
M0cb0nu0l  Corntrsetor; 
Thermounk,  Inc.,  Detroit 


lOWSVIUI,  KINTUCKY 

Ford  Aftembly  Plant  Oftce 
Building 

Albert  Kahn  Auociated 
Architcen  and  Engineers 


Wrif  today  lor  now  MoM^Vont  Utonturo 


Ford  Assembly  Plant  Office 
Building 

Giffels  A  Vallet,  Inc. 

L.  Rossetti  Associated 
Engineers  and  Architeas 


SAN  JOU,  CALIFORNIA 


Ford  Assembly  Plant  Office 
Building 


Arcbit0(tt  0nd  Engin00r$; 
F.  A.  Fairbrother  A 
Geo.  H.  Miehls,  Detroit 


ConndtsmH:  Albert  Kahn 
Associated  Architeas  and 
Engineers.  Detroit 


WHERE  QUALITY  IS  TRAOmONAL 

THE  PYL^NArlOIIAl  COMPANY 

^  1374  North  Kostner  Avenue,  Chica^  31,  Illinois 


lY 

is 


of  centrifugal  pumps  for  air 
conditioning  application  from 
MYERS,  the  greatest  name 
in  domestic  and  farm  pumps 


FULL  KANOE  OF  SIZES 

Vi,  Vi,  %,  1,  2,  and  3  horsepower,  motor-mounted  or  belt-driven  models. 
TWO  CASING  SIZES 

1'  X  i'/4*  or  IVi'  X  iVi". 

ALL-BRONZE  IMPELLER 

Accurately  balanced  for  smooth  operation. 

REMOVABLE  BRONZE  WEARING  RINGS 
Easily  replaced  for  longer  pump  life. 

ROTARY  SEAL 

Eliminates  leakage  (stuffing  box  may  be  specified  on  some  models.) 
CORROSION-RESISTANT  SHAFT 

Suinless  steel  for  trouble-free  service. 

CAPACnOR-TYPE  MOTORS  WITH  BUILT-IN  OVERLOAD  PROTECTION 
Available  in  single  or  dual  voltage  for  single  or  3-phasc  current. 

WIDE  RANGE  OF  CAPACITIES  AND  HEADS 

Models  with  capacities  to  8)  GPM  and  heads  up  to  135  feet. 


for  performance  curves  and  Bulletin  M-787  on  Myers  Centri-Thrift  Pumps. 


The  F.  E.  Myers  A  Ire.  Co.  •  Dep*.  HV-4,  Ashland,  Ohio 
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PIPEFITTERS  HANDBOOK  U  written  etpcciallr  to  enable 
pipefitter*  quickly  to  aolve  problems  met  either  in  tbe  sbop 
or  in  tbe  field  in  connection  witb  pipe  bending,  mitering, 
layout,  threading,  etc.  Tbe  author,  Forrest  R.  Lindsey,  is  a 
onion  pipefitter  with  over  35  years*  experience.  A  large  part 
of  the  book  is  taken  directly  from  original  tables  which  he 
has  developed  over  a  long  period  of  time  as  a  result  of  his 
experience  with  practical  problems.  These  tables  eliminate 
the  necessity  for  making  lengthy  calculations  by  giving  im¬ 
mediate  answers  to  all  kinds  of  pipefitting  problems.  Typieal 
pages  shown  at  the  left  illustrate  the  intensely  practical 
nature  of  the  information  in  the  PIPEFITTERS  HAND¬ 
BOOK.  The  actual  sixe  of  the  book  is  4"  x  7",  and  H  is 
bound  in  flexible  maroon  Fabrikoid  so  that  it  will  fit  con¬ 
veniently  into  a  pocket.  It  is  printed  in  large  type  on  durable 
paper,  so  that  smudging  with  soiled  hands  will  not  obliterate 
the  character*. 


Pog«  Aft«r  Pog*  of  Voluoblo,  Procticol  Doto! 

PIPEnTTERS  HANDBOOK  provides  information  on  all 
tbe  following  subjects!  Pipe  Bending — Offsets — Mitered 
Joints — Standard  Pipe  Dimensions  and  Thread  Data — 
Screwed  Fittings — Butt  Welding  Fittings — Flanged  Fittings 
—Valves — Solder  Joint  Fittings — Other  Pipe  Data — Miscel¬ 
laneous  Data  on  sheet  metal,  properties  of  steam,  melting 
points  of  metals,  etc. — Mathematical  Tables,  Conversion 
Factors,  Use  of  Trigonometry — ^Pipefitter*  Dictionary  .  .  . 
a  total  of  282  time-saving,  work-improving  pages  of 
information. 


No  matter  how  much  experience  he  has,  every  pipefitter 
wiU  find  the  PlPEniTERS  HANDBOOK  useful.  It  wUl 
repay  many  times  its  cost  by  speeding  up  and  simplifying 
tbe  solution  of  all  kinds  of  everyday  problems — and  unusual 
ones,  too!  Just  use  the  convenient  coupon  below  to  order 
copies  of  this  new  book  for  every  member  of  your  organisa¬ 
tion  engaged  in  pipefitting. 


MAIL  THIS  CONVENIENT  ORDER  FORM  TODAY! 

The  Induitriel  Prew,  93  Worth  St.,  New  York  13,  N.  Y. 


CHOOSE  YOUR 
MOST  CONVENIENT 
METHOD  OF  PAYMENT 


Pteese  seed  aie  . . .  copies  ef  PIPIPITTItS  HAN0800K  ot  $«.00  eoek 
under  Mm  tenu*  ef  peytuenf  iedicafed  et  Mm  rip ht. 


Ws  pay  poitaq*  if  order  it  accompatiisd  by 

paymsnt  in  full. 

□  Firm  purebat#  order  sncloted. 

□  I  snclote  $ .  in  chsck  or  money 

order  in  full  payment.  (Money  will  be  re¬ 
funded  if  you  are  not  satisfied) 

Q  Sand  book  on  approval.  I  will  sand  payment 
within  fiva  days  if  I  wish  to  keep  the  book. 

ACHV.4/5S 


Position 


Company  . . . . 
Street  and  No, 


Homs  Addreit 


(pleas*  nil  In  if  you  want  book  sent  home) 
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There’s  built-in 


WEIRKOTE 


Wherever  a  durable  zinc-coated  material  is  needed 
for  sheet  metal  fabrication,  there’s  nothing  better 
than  Weirkote.  Gutters,  downspouts,  ducts— no 
matter  what  the  application,  the  name  Weirkote 
on  galvanized  steel  means  uniformly  high  quality 
steel,  tightly  coated  with  zinc  to  resist  cracking, 
peeling,  flaking  and  corrosion.  The  high  quality 
is  assured  by  Weirton’s  modem  mills  and  methods 
—and  men. 

When  your  specifications  call  for  galvanized  steel, 
call  Weirton,  and  be  sure. 


Weirkote  is  available  in  coils  and  cut  lengths:  gauges 
16  to  30  inclusive.  Maximum  width — 42',  maximum  cut 
length — 168'.  Weirkote  can  be  obtained  to  fit  any  cus¬ 
tomer  requirement.  For  standard  roofing  and  siding  it  is 
guaranteed  to  conform  to  A.S.T>A.  specification  A361 -52T. 


WKIRTON  STKKL  COMPANY 


Work 


L/NE’O'FLO 

ENGINEERED 


Air  Dishibuiion 

•  •  .  acctnts  architectural 
design  of  court  house! 


County  fathers  in  Houston,  Texas,  took  no  chances  when  they 
were  approving  a  $1,300,000  conditioned  air  system  for  the  new 
$11,000,000  Harris  County  Court  House.  Barber -Colman 
equipment  was  specified  throughout  this  modern  structure, 
assuring  finest  possible  end  results  from  the  sizable  investment 
in  conditioning  apparatus.  Air  is  distributed  efficiently,  quietly, 
unobtrusively,  for  heating,  cooling,  and  ventilating  from  the 
Line-O-Flo  and  Venturi*Flo  Ceiling  Diffusers,  and  the  Uni-Flo 
Sidewall  Diffusers  and  Return  Grilles.  Not  only  are  the  results, 
above  par,  but  the  air  distribution  units  are  easier  to  install, 
harmonize  beautifully  with  the  contemporary  design,  and  last 
a  lifetime  with  a  minimum  of  service. 


Archu0a$;  FiNCEB  U  KurrAY.  MtlhtnUsI  Entinttr;  I.  A.  NaMAN.  Ceatrsl  Comrdctor;  MANHATTAN  CONSTRUCTION  CO. 
M0ihtnical  Conlriutor;  CHARLES  G.  Heyne  and  COMPANY. 


BARBER 


COLMAN 


/  4 

wld«ly  occtpttd 

T  air  dittribution 

I  >esire  of  architects  and  engi- 
neers  for  continuity  of  design 
^  in  modern  architecture  led 

I  Barber-Colman  Company  into 

|i  development  of  Line-O- Flo  air 

ii  distribution  equipment.  These 

were  the  first  successful  line-type  outlets  on  the  market. 
Scientifically  designed,  rolled  steel  members  provide  rigidity. 
Two  models  are  available  with  flange  arrangements  for  in¬ 
dividual,  or  continuous  strip  installation.  One  Line-O-Flo 
model  is  designed  to  receive  a  fluorescent  light  unit.  Both 


BLAZING  THE  TRAIL  TO  BETTER  AIR  DISTRIBUTION 


models  are  dimensionally  co-ordinated  for  use  with  acousti¬ 
cal  ceilings  and  other  building  products.  Either  may  be  used 
for  supply  (with  balancing  dampers)  or  return  units.  Relia¬ 
ble  performance  data  is  available  on  Line-O-Flo  and  all 
other  Uni-Flo  products.  For  literature,  prices,  and  expert 
engineering  help,  phone  our  nearby  Field  Office,  or  write  us. 

Barber-Colman  Company 

f,  1102  Rock  Street,  ROCKFORD,  ILLINOIS,  U.  S.  A. 
FieM  Oftic*$  in  Principal  CHict 

Air  Dirtribution  Products  •  Automatic  Control*  •  Industriol  Imtrument* 
Aircraft  Control*  •  Smell  Motor*  •  Overdoort  ond  Operotor*  •  Molded 
Products  •  Metal  Cutting  Tools  •  Mcchirse  Tools  •  Textile  AAochinery 


Hflrt-sterY  ce«Ht  fceese,  except  for  the  toil  orea,  is  completely  oir 
cortditiorted.  Pour  primory  systems,  located  on  the  roof,  heat,  cool, 
ventilate,  and  control  humidity  os  outside  corsditions  require. 


Line-O-Ple  CeHlee  Dittusers  in  lobby  and  court  room  area*  quickly  equalize 
temperature  differentiol  between  supply  and  room  oir,  preventing  stratifi¬ 
cation  ond  eliminoting  drafts.  Combine  readily  with  light  fixture*. 


Model  LL  Li«e-0-Ple  I*  designed  to  receive  a  Day-Brite  light  unit, 
which  is  Isoloted  from  the  air  stream.  Flor>oe  orrongements  permit  irsdi* 
vidual  or  contimjous  mounting. 


Model  LS  Line-O-Ple,  as  used  in  Harris  County  Court  House,  provides 
positive  control  of  air  volume,  plus  uniform  distribution  over  entire 
length.  Individual  or  continuous  mounting. 
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V-579 

GAS  VALVE 


You  'll  have- 


Accimo 

•Y  AU 

ummis 


DETROIT  CONTROLS  CORR.  momrfadur**  a 
compM*  Kn«  for  Iho  air  conditioning  and 
rofrigarotion  Industrio*  os  woll  os  hooting. 


MORE  SATISFIED  CUSTOMERS... 

1  'r . ~rr  “Mirfi  "  vv.. 

MORE  PROFITS 

wilh  V-.'>79  Gau  Valvea  Ity  DETKOI'P  CONTUOI.S.  No  click,  no  hum, 
no  noitte  bccaune  the  V-579  ia  operated  by  poaitive  opening,  poaitive 
cloning  "Biflex”  motor! 

Inntall  thene  V-579  gaa  valvea  clone  to  living  rooma  or  nireping  roomn, 
aecure  in  the  knowledge  that  they  will  operate  dependably  and  quietly. 
Their  operation  ia  inde|>endent  of  gaa  preaaiire  and  gravity.  Itleal  for 
all  typea  of  gaa,  in  any  domeatic  heating  unit!  inch  to  \Y^  inch  nixea. 

Talk  to  your  Detroit  Controla  Wholeaaler  Today  ...  or  write  for 
Bulletin  229. 


DETROIT  CONTROU  CORPORATION 

eeoo  TRttMBUtt  ATTE.  .  DETROIT  8.  MICHIGAN 
Division  of  AMtll(.Ai.  (AOtAtOt  &  STANDARD  SANITARY  Corpofotion 


gapfWfltsttm  la  Prindgal  CHIm  .  Canadian  Raprasantatlvas: 
RAILWAY  AND  ENQINCERINC  SPtCIAlTICS,  LID.. 
Montraat,  Toronto,  WIOMOof. 


AUTOMATIC  CONTROLS  tor  REFRIOERATION 

AIR  CONDITIONINO  o  DOMiSTIC  HEATING  •  AVIAHON  •  TRANSPORTATION  •  Hi:MI  AmiANCIS  •  INDUSTRIAL  USES 

Sorvlng  homo  and  Induotry 

AMUKAN-STAMARO  .  AMERICAN  RLOWU  .  CMURCN  tUTS  t  WAa  TRE  s  DETROIT  CONTROU  •  KEWANU  DOAIRS  •  ROU  EXCNANOERS  •  tONREAM  AM  CONINTIONnS 
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a  big  difference 
trap  can  make! 


Xes,  the  success  or  failure  of  a  steam  distribution  system 
can  hinge  on  things  as  small  as  radiator  traps.  That’s  why 
it  pays  to  use  Marsh  Radiator  Traps— traps  that  are  indi¬ 
vidually  and  permanently  adjusted  to  close  tight  on  steam, 
but  open  promptly  and  pass  air  or  condensate  at  tempera¬ 
tures  only  a  few  degrees  below  closing  temperature. 

The  part  that  provides  positive  operation  in  Marsh  Radia¬ 
tor  Traps  is  that  rugged-but-sensitive  thermostatic  diaphragm. 
After  this  element  has  been  assembled  it  is  made  completely 
seamless  by  a  heavy  overall  deposit  of  copper.  It  is  then  filled 
with  an  accurately  measured  charge  of  volatile  fluid;  finally 
tested  by  expert  operators  to  make  sure  that  its  expansion 
and  contraction  is  exactly  right  to  produce  the  utmost 
efficiency  and  economy. 

Construction  throughout  is  in  keeping  with  the  effective 
diaphragm.  Bodies  are  of  extra  heavy  cast  brass  suitable  for 
pressures  up  to  125  lbs.  steam.  Bonnet  assemblies  of  a  given 
type  and  size  are  interchangeable.  Trap  seats  are  renewable. 
All  components  are  made  with  a  large  safety  factor  beyond 
rated  operating  pressures. 

Next  time  make  it  Marsh  throughout  and  see  the  difference 
.  .  .  Marsh  traps,  packless  valves,  bucket  traps,  venting 
valves.  All  are  covert  in  the  new  fact-filled  catalog. 


Straightway 


Vertical 


Sofai  affiUat0  of  Ja$.  P.  Marth  Corporation 

Dept.  U,  Skofcia,  Illinois 


March  Pockleit 
Radiator  Valvot 
ars  porfoct  tsom 

motM  for  March  Radiator  Trope.  Tho 
motal-to-motol  coal  placoc  thorn  in  a 
clacc  oli  thoir  own. 
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STAINLESS  STEEL 

...fights  corrosion... solves  many  piping  problems 


•  Scsinlest  steel  piping,  using  Tubb-Tuin* 
Suinless  Steel  Welding  Fittings,  can  provide  long, 
safe  service  where  corrosive  gases  or  fluids  are 
handled.  Likewise,  stainless  steel  systems  are 
superior  where  temperature  extremes  are  encoun* 
tered,  for  handling  dangerous  materials  safely,  for 
preventing  contamination. 


lUbe  Turns  offers  a  compUu  Um  of  Stainless  Steel 
Welding  Fittings  in  three  analyses:  AISI  lype  304, 
Type  347,  and  Type  316;  and  in  four  schedules: 
5S  and  lOS  (thin  wall),  and  4(^  and  SOS  (heavy 
wall).  For  the  rigbi  sttinleu  steel  welding  fittings, 
and  for  kelp  in  proper  application,  get  in  touch 
with  your  Tube  Turns'  Distributor.  You’ll  find  one 
in  every  principal  city. 


TUBf-TUtN  Wtiding  fHtingn  and  flangmt  or*  mod*  In  U.S.A. 
rimy  m**#  oH  U.  S.  piping  cod*  sp*ciflcofi«nt 


TUBE  TURNS 

A  DIvitiMi  •!  Cylt«*«r  Om  C.myiiy 

SlliaiCf  •rriciti  •  Pln,kOTfk  •  CImOmC  •  •Mt.H  •  CWm#*  •  I 

iMfitMlM.  .  iMtN.  .  SrtMf  .  Mm  .  SMttM  •  MNm  .  OXImC.  T.m. 


lOUISVIill  1, 
KINTUCKY 


**N*aM4 

“Tuat-TUBJir 

x«c.u.s. 

rM.oA 


now  you  ger  extra  service  rrom 

TUBE-TURN*  Stainless  Steel  Welding  Fittings 


EXTRA-VALUE  FEATURES  AT  NO  EXTRA  COST 


MEET  All  CODES 

TUtS*TUtN  StainlMt  Sceel  Welding  Fittings  meet  ell 
specifications:  ASTM  A312  (for  material);  MSS  SP43  and  ASA 
B16.9  (for  dimensions):  and  MSS  SP23  (marking  procedure). 


BURSTING  STRENGTH 


n )  B  t  T I ,  B  ( 


...  .  <  .1... 


CHECK  THESE  FEATURES 

Only  TUBE  TURNS  offers  them  all 

•  Fittiacs  Meet  stsa4sitl  clisaititry  siMcHications 

•  MMaam  ml  tMckaess  of  olboiis  t7V^%  of  ooMiaal 

•  nttiags  BMOt  laMaMM  colcalitod  fcaritjag  prossaro 
of  awtcMag  pipe 

•  Qaslfloi  iMidors  and  procoderoi  asod  sdioro  osldhig 
is  roeairod 

•  Eadi  fitting  propoily  soietloa  heat  treated 

•  Eack  fitting  passhatad 

•  (Khar  special  grades  of  stainless  steel,  and  al  ether 


All  ffiese  eafro  value  feature!  available 
to  you  of  no  extra  cost. 


TUB!  TURNS,  Dopt.  R-2 

tie  Im*  greedwy,  UdtvMU  1,  Kwitwcliy 

Please  send  Stainliss  Stiil’‘Why  AND  Wh BBS"  book. 

Compemy  Nemr - - - 

Compmy  Addrrn  _  - - 

City - - Zooe - SMe - 

yoSfrNease.  -  -  - - - - — — — 

Poiitiom _ _ _ _ _ — ■  —I — .  ■ 


DISTRICT  OFFICIS 

New  York  Lee  Angeles 
Philodeipliio  Son  Frondsco 
Plttsburgli  Sesntle 

Clevelsind  Ariontn 

CMcoge  Twiso 

DetreH  Houston 

Ponvor  Dollos 

Midicmd,  Tokm 


* ^  and  ‘’TUBE-TURN”  Reg. U.S. Pel 0£ 

TUBE  TURNS 

S^^BTonnsiON  or  nationai  cyunmb  oas  coavANV 
lOUISVILlI  1,  KENTUCKY 


for  YEARS  of  low  cost  steam 

Boilers,  too,  grow  old  . . .  and  when  the  honeymoon  of  the  first  year 
or  two  is  over,  dirt,  scale,  and  wear  on  moving  parts  start  to  take  their 
toll  in  loss  of  efficiency.  That's  why  Superior  Steam  Generators  are 
built  bigger,  heavier,  and  more  rugged,  with  four-pass  construction 
and  full  5  sq.  feet  of  heating  surface  per  boiler  horsepower,  measured 
on  the  smaller  I.D.  of  the  tubes.  The  relatively  slow  speed  full  bank 
induced  draft  fans,  the  larger  triple-blow-down  water  column,  and 
the  rigid  channel  iron  base  are  other  typical  features  of  design  which 
odd  the  stamina  that  makes  efficient  low  cost  steaming  a  reality . . . 
not  for  a  year  or  two;  but  throughout  the  long  life  of  the  unit. 


Gal  lh«  complala  itory.  Writ* 
for  Cololog  719  datcribing 
18  tizai  from  20  to  600 
b.h.p;  praiiura  to  250  p.t.i. 
burning  oil  or  got  or  both. 


for  performance  you  can  BANK 


on 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 
TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 
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The  NEW  Jenn-Air  BELT-DRIVE  Centrifugal  Roof  Exhauster 


Af^in  leading  the  way,  Jenn-Air  provides  a  new  innovation  in  spun 
ail-aluminum  belt-driven  exhausters.  With  capacities  up  to  12,000 
CFM,  Jenn-Air  becomes  the  first  to  ofler  these  higher  capacity  belt 
driven  exhausters  with  the  same  attractive  low  contour  Jenn-Air 


designing.  With  Jenn-Air  Belt-Drive  Roof  Exhausters,  it  is  no  longer 
necessary  to  use  the  unsightly  industrial  type  ventilators  to  provide 
for  those  higher  capacity  requirements.  Certified  ratings  in  accordance 
with  NAFM  and  ASH&VE  code  te$U  by  independent  laboratory. 

IjQok  at  thear  7  ways  Jenn-Air  Exhausters  excel: 

1.  Easy  Installation— constructed  from  heaviest  gauges  of  cor¬ 
rosion  resistant  aluminum,  yet  light  enough  for  easy  assembly 
on  the  roof; 

2.  Lower  Fire  Hazard— spark -proof  blade — motor  mounted  out  of 
air  stream  away  from  inflammable  air  contaminations; 

3.  Beauty — design  that  blends  with  today's  modernistic  buildings; 

4.  Ageless  Aluminum  Rustproof  Construction — will  outlast  any 
structure— no  painting  required; 

5.  Quiet!  full  ball-bearing  grease  packed  motor  means  dependable 
trouble-free  operation; 

f.  Low  Contour — hugs  the  roof  for  pleasing  appearance  .  .  . 
eliminating  unsightly  intrusion  with  roof  line; 


Jenn-Air  also  offers  wall  exhausters  which 
can  be  installed  close  to  the  area  needing  ven¬ 
tilation,  thus  reducing  duct  work.  Only  Jenn- 
Air  offers  dual  ventilation  . .  .  both  roof  and 
wall  exhausters. 


Architects  A  Builders  Bulldino 
Indianapolis  4,  Indiana 


7.  Package  I'nit— nothing  else  to  buy  .  .  .  ready  to  install. 
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PUMPING  ROOM  of  Liebmann  Brewerie*,  Inc.,  Brooklyn,  N.  Y.  Notice  the  smooth  bends  and  braze 
into  main  line  (at  top  of  picture).  These  are  the  kinds  of  .savings  you  get  with  AnaconoA  Copper  Tubes. 


VERSATILE  COPPER: 

Efficient,  economical  piping  for  brewers  of  Rheingold  Beer 

In  the  pictures  above  youll  find  numer¬ 
ous  reasons  why  AnacondA  Copper 
Tube  pipelines  are  economy  pipelines. 

They  adapt  easily  to  any  plant  layout 
and  equipment.  Lonig  lenj^hs  of  light¬ 
weight  AnacondA  Copper  Tubes  speed 
assembly,  too.  They  may  be  bent  so 
you  can  clear  beams,  giraers  and  other 
obstructions— without  extra  joints  and 
fittings.  And  fewer  fittings  mean  less 
flow  resistance,  lower  pumping  costs. 

AnacondA  Copper  Tubes  with  solder- 


type  fittings  also  permit  you  to  make 
sound,  economical  connections.  You 
can  also  dismantle  and  reassemble  cop¬ 
per  tul)e  lines  easily  to  meet  changing 
plant  conditions. 

AnacondA  Copper  Tubes  are  strong, 
nistproof  and  corrosion-resistant.  They 
remain  smooth  and  clean  inside. 

For  reliable  service  on  AnacondA 
Copper  and  Copper  Alloys  —  consult 
your  Anaconda  EMstributor. 

Write  for  free  booklet,  “AnacondA 


Copper  Tul)es  for  Industrial  Applica¬ 
tions”  to  The  American  Brast  Com¬ 
pany,  Waterhury  20,  Conn.  In  Canada: 
Anaconda  American  Brats  lAd.,  Seu< 
Toronto,  Ont.  mm  ui**.) 

AnacondA* 

Matun  of  copptt  tub«*  for  tndurtrial  proeeuing, 
umtor,  hoaUttg,  roU,  tvarU  and  vant  Unag/  wald- 
tmg  rods;  fUxibla  metal  hora  and  tuMngi  haat 
exchangar  tuba${  but  conductorti  thart  coppari 
tafriger^ion  producU. 
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Need  help 
on  your 

Air  Conditioning 
problem? 


Ttw  MtHiMii  Archiv* 


Tkit  Ifitk  €0nlury  uioodcut  shotvt  a  "ant  manpower"  air  eondUioninf  unit  From  (he  tiu  of  (hat  hellows,  it  looks  os  if 
this  fellow  could  use  some  kelp.  U  you  need  assistance  on  air  corulitiontnt  problems  for  your  clients,  let  Airtemp  help  vou. 


Just  call  on  Airtemp 

Airtemp  offers  the  help  you  need  in  planning 
commercial  and  industrial  air  conditioning 


irs 

COAST  TO  COAST! 


(eft  Help  from  Top  Hngineert 

Throuuh  Airtemp  Construction  Corporation,  a  subsidiary  of 
Chrysler  Corporation,  we  offer  architects,  engineers  and  contractors 
the  advisory  service  of  engineering  specialists— pioneers  in  com¬ 
mercial  and  industrial  air  conditioning. 

Get  Ike  System  You  Neea 

Airtemp  manufactures  a  complete  range  of  precision-built  equip¬ 
ment  lor  every  type  of  modern  air  conditioning  system— conven¬ 
tional  or  sixx'ially  engineered,  for  a  r<x)m  or  a  building. 

I'dN  Can  Specify  with  Comfidemce 

Kveryone  knows  and  trusts  the  Chrysler  name,  ^'ou  can’t  go  wrong 
on  s|Hx:ifying  a  name  your  clients  trust. 

You  're  Sure  oj  Good  Service 

You’ll  always  be  assured  of  dependable  local  service— thanks  to 
Airtemp’s  nationwide  network  of  personnel  and  facilities. 

Auu  the  Cost  H'UI  Pleesse  You 

Uoth  installation  cost  and  operating  costs  are  surprisingly  low  due 
to  Airtemp’s  famous  design  and  efficiency. 


Unlan  Pacific  tvltaiiit,  Omaha.  Nehr. 
Architect:  Davi*  Hunt,  ChicaKo;  Knici- 
neerx  Kilter  &  Mott,  ChicaKo;  Con¬ 
tractors:  James  Stewart  &  Company. 


Mereia  Orahman  Caaipany,  North  Holly¬ 
wood,  Calif.  Kngmeer  Sam  L.  Kaye, 
Loa  Angeles.  BuUoiers  Craig  and  Kandali 
Los  Angeles 


■alMiaa  latl.  New 

Y.  Architects 
Reinhard  Hitfmei- 
ster  L  Walouist; 
Consulting  Kngi- 
neert  (Struc¬ 
tural)  KdwardsA 
Hiorth,  Consult¬ 
ing  Engineers 
(M^hanical  and 
Electrical):  Guy 
B.  Panero. 


\  AMTIMf  / 

Cohtfort  7pne 


WIITI  POI  MTAIlt 

You  can  gyt  complete 
information  on  this 
Airtemp  aervice  simply 
hy  wntini  to;  Airtemp 
Division,  Chrvsler 
Corporation,  Dept. 
ACnV-4.55.  Dayton 
1.  ()hio. 
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STARTS  WITH  FEATURES  LIKE  THESE 


Cleaver  Mf  Brooks 


lOWESr  COST  PER  POUHO  OP  STEAM 


Unit  Air  Conditioners 


Frick  Unit  CondIHonnn  or*  built  In  3,  5  and 
honapowr  sisot.  Tfio  hrguit  Is  llluttratad. 
Flfiltk  Is  o  baauHM  Hommormoflc  mottlad 
bluo-groy. 


Sorvo  this  busy  storo,  os  w«ll  as  rostauranfs,  hotols, 
ofllcos,  factorios  and  many  ofhar  businossos,  avory- 
whara.  Not*  how  naatly  tho  conditionor  was 
adapted  to  tho  layout  of  tho  storo  through  duct¬ 
work:  this  is  typical  of  tho  comploto  onginooring 
sorvico  you  got  with  Frick  oquipmont. 

Frick  air  conditionors  havo  many  advantagos . . . 
largor  cooling  surfocos . . .  insulotod  condonsors . .  • 
solf-cloaning  flltors . .  .hoavior,quiotor  construction 
. . .  throo  sisos . . .  bockod  by  ovor  70  yoars*  rofrig- 
oration  oxporionco. 

Got  full  dotails  on  dthor  important  footuros  from 
Frick  Bullotin  522.  Somo  good  torritorios  opon  for 
qualiflod  distributors.  Writo,  wiro,  phono  or  visit 
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•  Assures 
Top  Q(/a//fy 
Ittstallatioii 
that  can  cost 
less  than 
ordinary 
installation! 

•  Effects 
Solid  Savings 
in  installation 
time  and  costs! 

•  Reduces 
Carpentry 
Work 

hy  pre-assembiy 
done  in  shop 
or  on  the  job! 
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V  tfAOING  “LEKTRONEAL** 
COPPHWATaniBE 

V  READING  RED  BRASS 
AND  COPrat  PIPE 

V  READING  “LEKTROSEAL” 
COPPER  REFRIGERATION  TUBE 


READING  TUBE  CORPORATION 


EMPIRE  STATE  BLDG  NEW  YORK 

Di'.tnhution 


1.  N  Y  PLANT  Riadinq,  Pa 


'T'-pof'. 


READING  PA 
WOOD', IDE  L 
i/  \  /  Northfl 
ATLANTA  GA 
^,90  M  u ,  f  j  h  y  A  V  t* 
SW  U'  ’’  S  B;d(j 


HOUSTON  TE/AS 
11  7  1  Ro'h  yvi  'l  S' 
DENVER  COLO 
?h4S  Wolnu'  S' 
CLEVELAND  OHIO 
46  I  S  P#"l-,try  A  .<■ 


CHICAGO  ILL 
/?4  W  SOth  S' 

LOS  ANGELES  CAIH 
170  Sonio  E<.  A. I 
OAKLAND  CAl" 

410  H , I b,- Mj I- f  Rd 


Get  Allis-Chalmers  Engineering  help 


MtlwaulcM  1,  Wisconsin 


ALUS<HALM 


It  pays  to  rely  on  Allis-Chalmers  for  your  air 
conditioning  pump  needs.  Your  Allis-Chalmers 
representative  or  distributor  is  an  experienced, 
highly  qualified  specialist  who  will  help  you 
pre-engineer  the  setup  —  help  you  get  the  sim¬ 
plest  possible  layout  that  will  be  most  effective. 

G«f  Imin^diafn  D«liv«ry 
Prom  Stock 


Allis-Chalmers  air  conditioning  pumps,  in  a 
complete  range  of  types  and  sizes,  are  carried 
in  stock  by  Regional  Warehouses  and  Author¬ 
ized  Distributors  throughout  the  country.  Your 
representative  will  show  you  how  to  expedite 
pump  selection  and  ordering.  Contact  him  be¬ 
fore  you  start  your  next  job.  a-mjs 
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If  V[  LAND 
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Chtwhai  for  indicmting  draft, 

sir  preMurc,  flue  gai  temperature  and 
imoke  conditions  are  essential  to  maxi¬ 
mum  boiler  operating  efficiency.  The 
engineer  who  knows  these  conditions 
can  operate  the  boiler  plant  with  mini¬ 
mum  loss.  Complete  line  of  gages  in¬ 
cludes  single  and  multi-pointer  uniu 
with  wide  seleoion  of  scales. 

"U'Rraft”  CMlrnl- Safety 

device  engineered  to  prevent  explosion 
or  damage  to  boiler  by  automatically 
cutting  off  burner  when  draft  fails. 
Time  delay  prevents  nuisance  shut¬ 
downs  due  to  momentary  low  draft. 
Provides  positive,  fail-safe  protection 
by  sampling  draft  in  combustion 
chamber  or  at  breeching.  Signal  light 
gives  visual  warning  of  momentary  or 
sustained  draft  failure. 

Cairtral  PwmI  iMrd  CaUanta-Paaory 

assembled,  packaged  control  cabinets 
group  all  primary  burner  controls, 
flame  safeguards,  gages,  fuses,  circuit 
breakers,  etc.,  in  one  neat,  compact 
cabinet.  Construaed  of  heavy  gauge 
steel,  it  accommodates  damper  con¬ 
trol  and  other  required  CPE  units,  plus 
additional  cquipntent  specified  or  fur¬ 
nished.  Size  of  cabinet  )4"x  B^'x  8". 


Below  are  described  the  Cleveland  combustion  instruments 
and  controls  that  save  users  millions  of  dollars  every  year 
through— leas  fuel  consumption— lower  cost  operation— lets 
maintenance,  and  greater  efficiency.  Controls  arc  available 
to  provide  these  savings  on  coal,  gas  or  oil-fired  boilers 
—natural  or  induced  draft. 


RetameHi  BtMager  Canifel — Maintains 

a  constant  rate  of  draft  for  greater 
efficiency  from  all  fuels.  Pully  electric 
—sequencing  or  non-sequencing  models 
available.  Starting  Draft  Selector  and 
“Lo-Draft  "  Cut-OIF  features  for  in¬ 
duced  draft  installation  are  optional. 


’'^estrisara”  Briva  Balt -Powerful, 
reversible,  all  electric,  remote  con¬ 
trolled  drive  unit.  Responds  to  im¬ 
pulse  from  damper  control  and  steam 
control.  Operates  with  great  accu¬ 
racy  without  hunting  or  over-running. 


For  complHt  d€lml*d  in- 
formniion  on  ih»$t  tnd 
olbtr  comkmtion  imtru- 
m*mlt  nnd  eontroU  /ill  in 
nnd  mnil  sllnthtd  coupon. 


CiiviuHb  rail 
EoairaiaT  Cohpabt 


im  ■rsskgaik  Reod,Clavelaaa  9,0Ble 


Maaai  Caalral— Compaa  master  regu¬ 
lator,  for  accurate,  automatic  regula¬ 
tion  of  steam  pressure  from  stoker, 
gas  or  oil-fired  boilers.  Highly  sensi¬ 
tive-holds  pressure  to  4  or  —  1%  of 
required  setting.  Saves  fuel  by  prevent¬ 
ing  "over-firing",  controlling  fuel  and 
air,  eliminating  "stop  and  start”  firing. 


CUVIUNO  rail  fOWriUNT  company  •  nil  Ireekgatk  Read,Clevalead  «,OMe 

Gentlemen;  Please  send  me  detailed  information  on: 

□  Damper  Controls  □  Gages 

□  "Learicarm"  □  "Lo-Draft”  Cut-Off 

□  Steam  Controls  □  Control  Cabinets 


Sam*  - 


Address  - — - 


TdU - 


CLEVELAND  CONTROLS 


M/ms 


CONTOURED 
WHEEL 
SIDE  PLATE 
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1.  True  aelf-Umitiiig  honepower  chanicterbtk 

2.  Peak  honepower  developed  In  Dormal  selec- 
tkw  ranse 

3.  Qidet,  liable  operation 

4.  Sharply  riling  preiinre  characteriitic 
throughout  normal  performance  range 


WIDE  RANGE  OF  APPLICATION 


Handling  from  600  to  500,000  cfm,  the  per¬ 
formance-proved  Westinghouse  “Silentvane” 
fan  line  provides  an  almost  unlimited  choice  of 
air  moving  equipment.  Coupled  with  Westing- 
house-Sturtevant  power-saving  Vane  Control, 
“Silentvane”  fans  offer  precise  control  of  air 
volume  at  optimum  efl^iencies.  In  smaller 
sizes,  36"  and  under,  fan  arrangements  are 
convertible. 


A4ECHANICAI  EFFICIENCY  86%.. . 
STATIC  EFFICIENCY  OVER  80% 


With  unobstructed  airflow  through  the  wheel 
in  all  sizes,  the  “Silentvane”  fan  line  also  offers 
these  other  practical  advantages: 


Westinghouse  Aerodynamic 

I 

Fan  Line  More  Efficient, 


T1 

SMOOTH  STREAMLINE  ^ 

AIR  FLOW  1- 


/  NO  /  I 

INTERMEDIATE 
'  RINGS  / 


-  STREAMLINE 
HUB 


NO  TIE  RODS 


AIR  COMPLETELY 


\  LOADS 


BLADES 


STREAMLINE  INLET 


Research  Makes  “Silentvane  ” 
Quiet,  Non-Overloading 


Ruqcjfd  housing  con 
sf(UCfiOn  CJnd  onciln  iron 
b  t  o  cm  g  [)  I  n  V  im  t  s  v  i 
btcjfiCn  itmtuis 

c^umtft  opnrofion 


« 


AIRFOIL  BLADING 
AVAILABLE 

. . .  where  quiet  operation 
and  power  evaluation  are 
prime  considerations — 
6S%  less  noise  intensity  . . 
92%  mechanical  efficiency. 


WESTINGHOUSK 
AIR  HANDLING 

MVCMtMSUm  •••  IPIT% 


NOTATION 


/"I 


MORE  FAaS? 

Call  your  nearest  Westing* 
house-Sturtevant  Sales 
Engineer . . .  he’s  the  “Man 
with  the  Facts’*  on  heat¬ 
ing,  air  handling,  and  elec¬ 
tronic  air  cleaning ...  or 
till  in  the  coupon  below. 

Westinghouae  Electric  Corp. 

Sturtevant  Division,  Dept.  6C 
Hyde  Park,  Boston  6,  Mass. 

Fm  interested  in  your  new  booklet. 
Send  me  a  copy  rij^ht  away. 


Wfestin^ouse 


NAME  AND  TnU. 


CITY . STATE. 
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Aluminum  ducts  have  advantages  even 
in  the  simplest  waim-air  heating  system. 
Its  emissivity  is  lowest  of  any  practical 
p  duct  metal-approximately  5%  compared 
to  25%  for  galvanized.  And  its  smoother 
surface  speeds  air  flow. 

Its  outstanding  advantage,  however,  is 
freedom  from  rust.  And  with  today* s  air 
conditioning  this  quality  becomes  all-im’ 
portant.  ProUems  of  moisture  condense- 
tion-and  danger  of  rust-are  inevitable 
when  ducts  are  used  for  air  cooling  as  well 
as  heating. 

An  authoritative  Application  and  Data 
Handbook  on  Aluminum  Ducts  is  there¬ 
fore  more  necessary  today  than  ever  be¬ 
fore.  The  manual  illustrated  has  just  been 
puUished  by  Reynolds. 

Experts  of  air  conditioning  equip¬ 
ment  companies  have  cooperated  with 
Reynolds  engineers  in  its  preparation. 
You  are  cordially  invited  to  use  it. 


PLEASE  WRITE  FOR  YOUR  COPY 
ON  YOUR  COMPANY  LEHERHEAD 
REYNOLDS  METALS  COMPANY, 
GENERAL  SALES  OFFICE, 
LOUISVILLE  1,  KENTUCKY 


*MR.  RllPllt.'ilorring  Wally  C««.  Swndoyt,  NSC -TV  Ntlwork 


universal 

specific 

OP^role  OUlftiY 


PUMP 

^lly  to 
in  hot 


^ysfems 


The  advantages  of  mechanically  circulated  water  for  both  heating  and 
cooling  are  well  illustrated  in  this  installation. 

To  assure  ^«/rr  operation,  B  &  G  Universal  Pumps  are  used  to  circulate  ail 
water^cluding  that  in  the  chiller  and  cooling  toWer  circuits. The  same  pip¬ 
ing  system  is  used  to  circulate  hot  water  in  winter  and  chilled  water  in  sum¬ 
mer.  Convectors  with  adjustable- speed  fans  act  as  room  distributing  units. 

For  ventilation,  fresh  hitered  air  from  a  main  ventilating  fan  is  intro¬ 
duced  to  the  convectors  through  small  flexible  tubes.  This  air  passes  over 
the  convector  coils  and  is  either  heated  or  cooled. 

Water  for  the  hearing  system  is  heated  with  steam  in  a  H  &  G  Type 
"SU"  Heat  Exchanger.  Steam  is  also  used  to  heat  the  service  water  by 
means  of  a  storage  tank  with  a  steam  coil  installed. 

ArcMtactti  M»h»r  4  McOr«w,  ivarntM.  M.  Comtnictlai  Engln*«fii  NaSw,  aMi  4  CMcaf*. 

HaoriitE  4  Air  ConAMioninai  C.  W.  ialmaaii,  bM.,  ChUaf*.  NumbinEi  O'CaHagluii  tr**.,  Clii<«R*. 


Installation  of  B  &  G  Univtrsal  Pumps  for  dress- 
losing  heating  and  cooling  dreuits. 


Circulation  from  chilltr  to  cooling  tower  is  handled 
hy  B  &  G  Unitersal  Pumps. 


B  &  G  Type  "SU"  Heat  Exchanter,  used 
for  heating  system  water  with  steam. 


D«pt.  DV-4,  Morton  Orov«,  Illinois 
Canadian  Licensee:  S.  A.  ArmsSront.  iJd.,  1400  O'Connor  Drhe,  Toronto 
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Modern  bank  shows  how  you  can  provido 

Ideal  indoor  weather  for  the 
moft  modem  kind  of  building 

Why  Honeywell  Cuttomized  Temperature  Control  is  a  'must*  in  modern  buildings 

The  need  for  a  truly  modern  control  system  is  well  posure  and  use  comfort  factor,  making  this  new  branch 

illustrated  by  the  New  York  City  Fifth  Ave,  branch  bank  one  of  the  world’s  most  comfortable  places  to 

bank  of  the  Manufacturers  Trust  Company.  work  and  to  do  business  in. 

The  building  was  designed  with  drama  in  mind,  is  The  techniques  used  in  solving  these  comfort  problems 

open  and  inviting  to  the  public— and  is  a  highly  efficient  can  help  you  provide  the  Indoor  Weather  required  for 

I  work  place  for  the  bank's  staff.  your  clients’  facilities— for  a  Honeywell  Customized 

Important  in  making  a  building  attractive  and  efficient  Temperature  Control  installation  is  designed  to  fit  the 

today  is  ideal  Indoor  Weather— the  kind  furnished  by  needs  of  the  building  and  its  occupants.  This  applies  not 

Honeywell  Customized  Temperature  Control  in  the  only  to  heating  and  cooling,  ventilating  and  humidity 

Manufacturers  Trust  Company’s  Fifth  Ave.  branch  and  control,  but  to  industrial  control  as  well, 

in  many  other  buildings  across  the  country.  Only  Honeywell  can  provide  true  "customized”  con- 

Strategically  placed  Honeywell  thermostats  (see  floor  trol.  Because  only  Honeywell  manufactures  all  three 
plan)  compensate  for  every  possible  occupancy,  ex-  typ^s  of  controls— electronic,  pneumatic  and  electric. 


S«rol«gically  located  thermostats  in  large  banking  areas  Such 
as  the  one  shown  provide  comfort  at  all  times.  They  do  this 
by  compensating  for  exposure,  occupancy — and  for  varying 
crowds  at  different  times  of  the  day.  In  addition,  comfort  is 
maintained  in  private  offices  (see  floor  plan)  by  installation  of 
a  thermostat  in  each  office.  Tliis  meets  the  needs  of  individual 
offices — and  of  the  individuals  who  occupy  them. 


A  aoparota  thormaatat  system  was  installed  in  the  conference 
room  al>ove  to  provide  comfort  no  matter  what  the  weather — 
or  size  of  the  gathering.  The  sensitive  Honeywell  thermostat 
calls  for  just  the  right  amount  of  heating,  cooling  or  ventilating 
— according  to  the  season  and  size  of  the  meeting.  Tlius 
Honeywell  Customized  Temperature  Control  meets  the  varying 
needs,  compensating  for  occupancy  as  well  as  the  season. 
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create  an  inviting  open  look.  But  they  also 
admit  a  great  amount  of  solar  heat,  and  transmit  winter  chill. 
This  calls  for  Honeywell  Customized  Temperature  Control — 
if  comfort  is  to  he  assured. 


For  comfortoblo,  moro  productivo  tomporaturo  in  now 
or  oxitting  buildings  —  of  any  sizo  —  spocify 
Honoywoll  Customizod  Tomporaturo  Control 

Whether  it’s  a  bank,  church,  school,  office,  motel,  hos¬ 
pital,  factory— any  building  of  any  si/e— new  or  existing, 
Honeywell  Customized  Temperature  Control  can  help 
meet  your  clients’  heating,  ventilating,  air  conditioning 
and  industrial  control  problems. 

•'You  can  give  your  clients  more  comfort  and  efficiency, 
and  they'll  save  fuel,  too. 

For  full  facts  on  Honeywell  Customized  Temperature 
Control,  and  the  economical  Honeywell  Periodic  Main¬ 
tenance  Plan,  call  your  local  Honeywell  office.  Or  write 
Honeywell,  Dept.  HV-4-56,  Minneapolis  H,  Minnesota. 


Cuttomizod  Tpmperatur*  Control 


Skidmore,  Owings  &  Merrill,  architects. 
Weiskopf  &  Pickworth,  structural  engineers. 
Syska  &  Hennessy,  mechanical  &  electrical 
engineers.  George  A.  Puller 
Co.,  heulders. 
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A  ckloy  on  this  particular  |ob  moant 
valuablo  timo  lost .  .  .  dollars  wasted  .  •  • 
RIc-WII,  not  only  prides  itself  in  offering 
the  finest  in  prefabricated  insulated  piping, 
but  takes  pride  in  ON  TIME  DELIVERY  . . . 
and  speaking  of  delivery  . . .  the  best  way 
to  meet  piping  construction  schedules  is  to 
contact  your  Ric-WiI  representative  early  In 
the  planning  stage.  He  will  be  glad  to 
help  on  scheduling  deiivery  .  .  .  and 
"lend  a  hand"  on  technical  information 
as  well. 


The  above  view  of  a  "Buffalo"  PC  Cabinet  (with  side  panels  removed) 
shows  why  these  units  give  lasting  satisfaction  on  the  job.  It’s  part  of  what 
we  call  the  "Buffalo”  "Q”  Factor*.  From  filter  box  ro  outlet,  construction 
is  both  heavy'duty  and  convenient  for  maintenance.  You’ll  like  their  ease 
of  installation,  too  —  this  horizontal  PC  Cabinet  can  he  placed  directly  on 
the  floor  or  suspended.  And  where  space  is  short,  use  "Buffalo"  VPC 
Cabinets.  These  vertical  models  are  in  three  demountable  sections  for  moving 
in  thru  standard  building  openings.  All  models  available  with  air  washer 
sections,  too,  if  desired.  Capacities  from  875  to  22,(XH)  cfm.  Bulletin  3703A 
gives  full  details.  Write  for  your  copy! 

*Th€  ”Q"  Factor  —  the  huilt-in  Quality  which  provides 
trouble-free  satisfaction  and  long  life. 

BUFPALO  FPRGE  COMPANY 

480  BROADWAY  BUFFALO.  N.Y. 

PUBLISHERS  OF  "FAN  ENGINEERING"  HANDBOOK 
Canadian  Blower  is  Forge  Co.,  Ltd.,  Kitchener,  Ont. 

Sales  Representatives  in  all  Principal  Cities 

VtNTIlATI.'tO  AIK  ClIANINO  AIR  TIMKIRINO  INOUCfO  DRAFT  IXHAUSTINO  FORCED  DRAFT  COOlINO  HIATINO  FtlSSURI  BIOWINO 


STABLE,  EFFICIENT,  QUIET  DELIVERY, 
with  "Buffalo"  mixed-flow  fan*  —  much  more 
eflicicot  than  forward  curve  wheels  and  can  be 
operated  at  higher  pressures  and  speed*  at 
lower  noise  IcveL 


UNIVERSITY  OF  TEXAS 


MEDICAL  BRANCH 


GALVESTON,  TE>  AS 


A  I chih'f  ts 

C  li  PAGK  &  SON 
Ai.stin.  Texas 


Connulfifit/  Arrhitrrts 
KGC.KKS  &  mOOINS 
New  York,  N  Y 


Ml  rhnnunl  Kni/inrci  H 
ZrMVVALT  &‘VINTriKJ{ 
iJallas.  Ti-xas 


(  'out  III!  till 

L  AUWKLI,  &  (’(jMPANY 
Oallas,  'I'exas 


nOmA  highly  hy  pAtkoti  and  ttaff  lOlke^:  H  It  nwwjlitiiaf 
OBiidittiinad  throughout  and  Powen  coittriDiled. 


Behind  the  scenes  in  this  modern  hospital 

S  Automatic 

TEMPERATURE  and 
HUMIDITY  Control 

is  contributing  to  the  quality  of  patient  care 


Radial  Typ*  Surgical  D*partm«nf 

shown  in  drawing  below,  is  one  of 
the  many  new  concepts  incorpor¬ 
ated  in  this  center  for  healing. 
The  radial  type  plan  is  based  on  a 
theory  of  centralization  permitting 
a  compact  layout  to  increase 
nurses’  efficiency  by  reducing  their 
steps.  Powers  automatic  control  of 
the  working  climate  further  in¬ 
creases  staff  efficiency  and  contrib¬ 
utes  to  the  health  and  comfort  of 
the  patients. 


Being  completely  air  conditioned 
the  building  requires  1250  tons  of 
refrigeration. 

Almost  700  Powers  Gradual  Acting 
Thermostats  here  control  125 
Damper  operators  and  930  PACK¬ 
LESS  Valves  on  air  conditioning 
units  and  convectors.  Other  con¬ 
trols  consist  of  7  Series  100  Master- 
Submaster  Controller  Recorders, 
Pressure  Indicating  Controllers 
and  70  Powers  FLOWRITE  Dia¬ 
phragm  Valves. 

(cm) 


Power*  PACK1JC88  Control  Valrea  - 
one  of  the  many  eupeilor  feeturee  of 
K  Power*  control  *y*tem.  They  elimi¬ 
nate  packing  maintenance  and  leak¬ 
age  of  water  or  ateam  and  give  amooth 
accurate  control. 


Consult  Powors  when  you  want 
thermostatic  control  for  any  type 
of  new  or  existing  building.  No 
other  firm  makes  as  big  a  variety 
of  temperature  controls  for  heat¬ 
ing  and  air  conditioning  systems. 


shower  baths,  hydrotherapy, 
X-Ray  film  developing,  water 
heaters,  fuel  oil  preheaters  and 
other  hospital  applications. 

For  further  information  call 
your  nearest  Powers  office  or 
write  us  direct. 


THE  POWERS  REGULATOR  COMPANY 


SKOKIi,  IlllNOIS 


Officn  in  chief  citiee  in  11.8.  A.,  Canada  and  Mexico 
See  your  phone  booh 


PLOWRITX  VALVB 


POWBRSTROKB 
Dampar  Operator 


More  than  60  years 
of  Automatic  Temperature 
and  Humidity  Control 


easily  removable  for  inspection  and 
maintenance  of  sprays,  coils  and/or 
tower  surface. 


unit  without  use  of  ladders. 


adjustments. 


of  strainer  and  pan. 


Modal  "A4MC''  Mlghty-MM*  lvap«rativ9  Condonj 


Write  for  Details 


2621  Mathewa  Street 


Baltimore  18,  Maryland 
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^  ROYAL-AIRE  a  distinctive  conditioner 
featuring  VNARCO  *‘pump-down*’  control  system 


It  it  doubtful  that  any  air  conditioner  can  match  the  full  cooling  capacities  and  quiet  operation  under 

efficiency  and  beauty  of  the  UNARCO  ROYAL*  all  conditions,  producing  a  pleasurable  climate  and 

AIRE.  This  all-new  conditioner  provides  "just  right”  atmosphere  for  any  size  room, 

cooling  comfort,  adding  distinction  to  any  setting.  The  ROYAL-AIRE  is  eminently  suited  to  comfort* 
Oversize  cooling  coils  .  .  .  accessible,  hermetic  cool  dining  rooms,  taverns,  drug  stores,  clothing 

motor-compressor  units. ..  and  the  exclusive  stores,  and  offices.  ..to  cool  wherever  the  aZ/iMns/e  in 

UNARCO  "pump-down”  control  system,  which  pre-  efficiency  and  long  life  is  desired.  Address  Heating 

vents  compressor  damage... are  but  a  few  outstand-  &  Cooling  Division  for  descriptive  literature, 

ing  features  of  the  ROYAL-AIRE  line.  Union  Asbestos  Bt  Rubber  Company 

Available  in  five  capacities  (3  to  15-ton)  the  332  So.  Michigan  Ave.,  Chicago  4,  Ill. 

HOYAL-AIRE  is  balance-engineered!  This  insures  AIbcrn  Universal  Ltd.,  Toronto 


the  finest  in  heating  and  cooling  products  at  no  extra  cost 
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It  CM*  and  Mfid*  wall — Naltonol  f\p»  hot 
that  axtra  itrangth  and  ductility  to  nacat- 
tory  to  maal  tha  damonds  for  tmooth,  uni¬ 
form  eoiU  and  band*. 


In  all  tvnes  of  buiMino  and  industrial  applkolions  •  •  • 
NATIONAl  PIPE  IS  CHOSEN  CONSISTENTLY  becovse- 


M  INI  UtffTB  ITAni  Sm  NOM.  trli  mhdUmm  ?V pragraa arocMlod avory  ctiar  aiaat  fcy  IWtad  »alat  fltoaf.  Cawdt  yaarlaod 


^nnnr 


It'o  mryyfliovt— Notiortal  Pipa  is 

uniform  in  matoilic  structura,  ductility, 
strangth,  corrosion  rasistonca,  surfoca  finish 
ottd  diomatar. 


It  thraods  and  cuts  aosily— Absanca  of  slog 
inclusions,  laminations  and  blistars  assuras 
smooth,  strong  thraods  .  .  .  claon  cuts. 


It's  rigidly  cantra Had— Prom  tha  raw  mata- 
riol  to  tha  finishad  product,  ona  organisa¬ 
tion  has  rigid  control  ovar  tha  moitufoctur- 
ing  staps  that  produca  National  Staai  Pipa. 


It  makat  sound  {aints— Uniformity  and  ac¬ 
curacy  in  monufacturing  hava  moda  un- 
aquollad  pipa  jointing  racords  for  National 
Pipa  . .  .  whathar  waidad  or  thraodad. 


It's  Strang— Ciosa  matoHurgicai  control  of 
chamicol  and  physical  propartias  givas 
Notional  Staai  Pipa  "built-in"  strangth. 


It's  ifcaraaglity  taitad- toch  ai«d  avary  staga 
of  production  is  corafuily  chackad  by  tha 
Hitast  instrumants  . , .  tha  most  axpariaitcad 


NATIONAL  Sfeet  PIPE 


NATIONAL  TUU  DIVISION,  UNITID  STAHS  STHl  COlPOIATION,  PITTStUtOH,  PA. 


C0lMIII*4iHtVL  STECl  DIVISIM.  UH  FIAKIKO,  PACIFIC  COAST  DISTIIHTOIS  •  UHITED  STATES  STEEL  EXPOIT  CIMVAIIY,  HEW  YOU 


It's  coostontly  impravad — For  ovar  60  yaors, 
Natioital  Staai  Pipa  hot  constantly  baan 
Improvad  to  moot  tha  most  dlHlcult  ragulra- 
mants. 


It's  goinsd  notianwida  occaptonca— A  cross 
saction  of  industrial  or  building  applica¬ 
tions  will  show  a  predominant  usa  of 
Notional  Pipa  .  .  .  largest  sailing  pipe  in 
the  world. 
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Ditroit  UiiStoker  at  Troy  Laaadry— Ditroit 
exceHont  coadition  aftir  28  years  of  dopeao* 
aMo  operation. 

Latest  Modal  Detroit  UniStokor  witk  Hl-Tayiros 
and  Adjnstablo  FNd  Control. 

Dopondablo  Mochanical  Drive  with  nuKhiN-cut 
worms  and  loars,  fnily  enclosed  that  nn  in 


Still  going  strong 
typical  of 
Detroit  Stoker 
durability 


On*  of  th*  many  •xampl*«  of  Dotroit  Stokor 
durability.  Tk*  abov*  Dotroit  UniStokor  woo 
installod  in  th*  Troy  Laundry  at  Dotroit  in  1926. 
A  fast  Mrvic*  laundry,  it  must  b*  suro  of  stoam 
six  days  a  wook  and  doponds  ontiroly  upon  tho 
UniStokor.  Th*  ownors  say  it  has  givon  oxcol- 
lont  sorvk*  day  oftor  day  for  28  yoars. 

Dotroit  Stokors  or*  built  to  outliv*  th*  boilors 
thoy  sorv*  ...  a  long  timo,  profltabi*  invost- 
mont. 


Dotroit  Stokor  onginoors  koop  pac*  with 
modorn  roquiromonts.  For  oxamplo,  tho  latost 
typo  Dotroit  UniStokor  with  Hi>Tuy*r*s  ond 
D^roit  AdiustabI*  Coal  Food  Control  moot  thos* 
modom  roquiromonts  with  mor*  copocity  and 
highor  ofRcioncy. 

Thor*  is  a  six*  and  typo  of  Dotroit  Stokor  for 
all  capacitios  up  to  approximatoly  400,000 
pound*  of  stoam  por  hour. 

Writ*  for  rocommondotlons.  No  obllgailon. 


S/MCl 

Stokc** 


DETROIT  STOKER  COMPANY 

GENERAL  MOTORS  M.DO.,  DETROIT  2,  MICH. 

Works  of  Moor**,  Mich.  •  District  Offkos  hi  Friocipol  CMOS 
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1 6  big  advantages 
. . .  the  new  Trane  Climate 


Meet  wider  capacity  needs ^  closer  space 
requirements  get  more  features  that  give  you 


greater  flexibility 


400  WflOO  €hm  —with  ^  new  Trane  Climate 
Changer $!  This  line  it  so  complete  it’s  like  hav¬ 
ing  equipment  tailor-made  to  your  needs! 

You  ^et  all  the  featuret  for  complete  desiRn 
flexibility,  full  acceatibility,  lew  maintenance. 
You  Ret  sectionaliud  construction  to  help  vou 
meet  cloae  apace  requirementa.  (All  unita  clear 
36*  door  except  aectiona  of  larReat  unit  which 


easier  installation! 


clear  40*  door.)  You  Ket  any  or  all  of  24 
practical  combinations  of  heating,  cooling,  hu¬ 
midification,  dehumidification,  ventilating,  fil¬ 
tering  —and  in  the  exact  degree  you  demand! 
You  get  the  oru  liru  that's  unmatched  anywhere, 
in  any  way,  for  versatility! 

Want  more  facta?  See  your  nearby  Trane 
Salea  Office  or  write  Trane,  La  Croaae,  Wis. 


A  RatataMa  tan  dtacharfa  for 

greater  deugn  flexibility, 

^  taSaratary  ralad  tan  ia 

rated  in  the  unit  to  aaaure 
guaranteed  performance. 

^  AdtirataMa  motor  maanting 

perniita  atandard  motors 
to  he  uaed  on  all  unita. 

^  WaMad  canalractian  of  fan 
section  adds  rigidity  for 
long,  efficient  operation. 

Q  Imtamal  baarlngs  for  easier 
maintenance. 

A  latra  laraa  tan  sliafi  mini¬ 
mises  viTiration,  helps  as¬ 
sure  quiet  operation. 


A  CKaIca  af  kwnildiflars  — 

water  spray,  steam  pan  or 
steam  grid  types. 

^  Staptng  drain  pan  under  en¬ 
tire  unit  assures  positive 
drainage. 

^  Slda  drain  cannacMan  saves 

head  room. 

O  Chalca  ml  sasings  —  hori- 
xontal  or  vertical,  to  fit 
the  physical  requirements 
of  the  job.  (Ilorixontal 
model  illustrated) 

o  Ckaica  af  haaflng  cailt— 
steam  or  hot  water;  three 
types. 


Ckaica  af  caaling  calls— 

water  or  D.E.;  five  types. 

Q  iadasiva  Oaka  Fla  Fin  coil 
has  greater  heat  transfer 
efficiency,  added  strength. 

^  Faca  and  ky  pass  dampars 

with  external  by-pass  for 
modulating  control. 

^  Ckaica  af  flllar  kaxas— 

high  or  low  velocity;  per¬ 
manent  or  throwaway- 
type  filters. 

^  Opfianal  mixina  kax  de¬ 
signed  with  filter  frame 
eliminates  need  for  sepa¬ 
rate  filter  section. 


EVERY  FEATURE  TO  MAKE  YOUR  JOB  EASIER! 

o 


AND  IT’S  iXTRA  QUIET  I  Every  fan  desigrud  especially  for  its  unit  for 
highest  ejficiency,  quietest  oration.  Low  outlet  velocities  (approxirrustely 
1,500  fpm  at  500  fpm  coil  face  velocity),  extra  large,  solid  steel  shafts  and 
rugged  welded  construction  combine  to  assure  quietruss  that  lasts! 


MaM-Zana  Oimafa  Ckangsrs  provide  a 
number  of  sones  with  ditferent  cli¬ 
mates  at  the  same  time. 


CanTraVac  centrifugal 
water  chillers,  45  to 
400  ton  capacity. 


Satf-Can«alnad  air  con¬ 
ditioners  from  3  to  20 
tons  capacity. 


UniTrana  room  units  for 
air  conditioning  multi¬ 
room  buildings. 


in  one  air  conditioner 
Changer 


C«M  OMiaratar  factory* 
aasembled  water  chillert, 
10  to  100  tons.  ' 


One  source,  one  responsibility  for:  Air  Conditioning  • 
Heating  •  Ventilating  •  Heat  Transfer  Equipment 


Tha  Trane  Company,  La  Croaaa,  Wia. 


•  Kaatam  Mf(.  IMv.,  Scranton,  Pa.  •  Trana  Co.  of  Canada,  Ltd.,  Toronto 

•  90  Ua,  and  17  Canadian  Officaa 


CHASE  copper  tube  for  soil,  waste 
and  vent  lines  at  little  or  no  extra  cost! 


Consider  imtaUation  costs,  and  you'll  see  why 
a  Chase  quality  drainage  system  will  cost 
little  or  no  more  than  an  ordinary  system. 
Actual  comparisons  prove  this! 

Chase  3"  Copper  Drainage  Ibbe  fits  within 
standard  partitions,  eliminates  costly  furring- 
out  construction  required  with  ordinary  systems. 

'The  inside  of  a  Chase  Drainage  System  is  also 


worth  talking  about  — Chase  Copper  Tube 
and  Solder-Joint  Fittings  have  no  internal  pro¬ 
jections  to  trap  waste— they  provide  fast,  even 
drainage  and  make  a  neater,  more  compact  job 
all  around. 

Your  Chase  Wholesaler  has  a  complete  line  of 
Chase  Drainage  Hibe  and  Fittings.  Order  them 
from  him  for  your  next  job! 


Chase  Copper 
adds  extra  value 
to  any  home! 


BRASS  &  COPPER  CO. 

msirnmn  n.  cossccnon  •  SMMNMV  or  ROMfCOrr  COmO  COIfOIATNW  The  Nation*$  Ileadipumert  for  Brats  &  Copper 


r'Hu.Y 


I 


Solder  End  CHECKS 


you  need  the  extra  strength  of 

JENKINS 

Solder  and  Socket  End 


VALVES 


The  "light-duty”  look  of  copper  tubing  installations  is 
deceiving.  Valves  must  provide  an  accurate  fit  to  tubing 
and  hold  it  under  the  intense  heat  of  soldering.  And, 
because  flexible  tubing  does  not  afford  the  rigid  support 
of  standard  pipe,  valves  must  withstand  unusual  strains 
in  operation. 

Jenkins  Solder  End  Valves  are  engineered  to  meet 
these  demands  with  strength  to  spare.  High  tensile 
bronze  castings  have  liberal  dimensions  for  extra 
rigidity.  Smooth,  clean  bores  assure  accurate  fit,  easy 
soldering,  positive  seal  to  types  K,  L,  and  M  Copper 
Tubing. 

For  faster,  trouble-free  installation,  and  lasting 
economy,  specify  Jenkins  Solder  End  Valves.  Jenkins 
Bros.,  100  Park  Ave.,  New  York  17. 


Fitted  with  lenewable 
Composition  DiK. 


225  lb.  and 
3001b.  O.W.G. 
H"to3” 


With  solid  or  split 
wodgos,  and  station¬ 
ary  ar  traveling 
spindles. 


Regrinding.  May  be 
easily  reground  with¬ 
out  removal  from  line. 


NEW  lULUTIN  Lists  all  Jenkins  Solder 
End  and  Socket  End  Valves  and  gives  com¬ 
plete  instructions  for  soldering  and  brazing. 
Ask  for  Solder-Socket  End  booklet. 
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One  man  inetalle  18  to  20  aw  conditionbrs  daily — 
This  air  conditioning  unit  wat  inatallad  on  the  ceiling  at 
Chicago’s  Hotel  Drake  in  only  20  minutes  .  .  .  using  a 
Ramsbt  Jobmaster  with  internally  threaded  fasteners.  It 
is  one  of  the  many  uses  of  Ramset  System  which  save  the 
Hotel  Drake  S8,500  per  year  on  a  $120  investment. 


PROFIT  l:NGINIII:RIN6 

increase  your 


Ramset  Profit  Engineering  offers  a  new 
series  of  specific,  proved  methods  for  faster, 
better,  lower-cost  fastening  into  steel  or  con¬ 
crete  ...  to  increase  your  Profit  Margins. 

These  How~to-do~it  Data  Sheets  have  been 
developed  from  7  years  of  tested  and  proved 
experience  in  actual  construction.  You’ll  find 
lower -cost  methods  which  you  can  apply  to 


J^amset 


RAMSET  DIVISION 


OlR5S,R.P.Inc 


Versatility  of  Ramset  System  helps 
your  PROFIT  MARGIN  I 

Only  Ramset  System  offers  such  a  wide  range  of  powder- 
actuated  fastenings.  The  low-cost  tool  combination  of 
Jobmaster  and  Plus  Power  Jobmaster  will  set  Va", 
or  fasteners.  The  Super-Power  Jobmaster  sets 
or  Vi"  fasteners  for  heavy  duty  work.  Six  types  of  Tru-Set 
Fasteners,  in  76  sizes,  permit  selection  to  meet  almost  every 
construction  fastening  need.  You  can’t  match  Ramset 
System  to  increase  your  Profit  Margins. 


To  help  you  meet  tougher  competitive  conditions 
and  the  growing  pressure  for  lower  costs  .  . . 


/O  OR  /  / 

Fasteners 


Use  this  coupon 
to  increase  your 

PROFIT 

MARGINS 


Saves  75^  or  fastening  time  — For 
anchoring  sheet  steel  wall,  North 
American  Aviation  used  about  20,000 
individual  fastenings,  set  50  per  hour 
per  man  ...  at  least  4  times  faster 
than  old-fashioned  methods. 


Pipe  hanoeks  set  paster  with 
Ramsbt  — At  Oklahoma  City’s  Bilt- 
more  Hotel,  new  piping  is  hung  5  times 
faster  by  using  Ramset  Fasteners  in 
overhead  concrete.  Note  one -hand 
operation  incran.p«d  apace. 


Ramset  saved  $11,000  for  Joskb— 
By  speeding  and  simplifying  fastening 
work  in  Joske’s  San  Antonio  store, 
$11,000  in  alteration  costs  was  saved 
on  2  miles  of  air-conditioning  ducts, 
and  13  miles  of  sprinkler  piping. 


PROFIT  MARGINS 


installing  piping,  sheet  metal,  sprinkler  systems, 
duct  straps,  controls  and  many  other  kinds  of 
day-by-day  fastening  jobs. 

They  help  you  apply  the  versatile  Ramset 
System  to  light,  medium  or  heavy-duty  work. 
They  specify  which  Ramset  tools,  fasteners  and 
power  charges  will  do  the  work  most  effectively. 

Ask  your  local  Ramset  dealer  for  your  Data 
Sheets,  or  use  the  handy  coupon,  and  see  for 
yourself  how  Ramset  System  can  increase  your 
Profit  Margins. 


RaMSKT  pASTENiRS,  INC. 

12135  Ber«a  Road,  CUvaland  1 1 ,  Ohio 

PIrom  s«nd  How-to-do-it  Data  Sheatt. 


Company. 


Typo  of  Company 


Address 


Ready  to 
deliver  the  p 
you  want 


YOUNGSTOWN 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 


\1  ijnu  /<i>  t  uT/r  I  •  t 
hort .  A  ll<»>  a>.d  ^ 


Ottufs  ^  Oun^^stow  H,  Ohio  -  District  Sales  t)ffi(es  in  rniuipal  Oities 

s  II  »  I  I  S  S  I  H  1 1  11  S  I  I  s  N  1  \  S  It  \  Kl)  l-ir^  I  IS  »  IMr»  on.  C'Ol  M  K>  1  1  HI  I  SK  I.OOOS  <  OM)  I  I  I 

\  so  >  M  I  MM  1C  \  s  |(  AI  n  HIS  (.  t  Ol  l>  I  IS  ISIU  It  H  AKS  1C  O  T  K  Ol.  I. »  l>  H  A  K  S  H  AH  SIC  AlO  S  VM  K  I 

toil  KOI  I  Ml  Hull  s  (OKI  IIS  ri  \  I  r  I  M  (  I  KOI  )  ri(  I  IN  ri  A  1  t  K  All  KO  Alt  I  K  AC  K  S|‘IK  I  S 


7  Points  of 
'ciniform  goodnost  in 
YOUNGSTOWN  PIPE 


^ualfarm  OuetiUtir 
vattorm  laagthi 
unlf om  tlifwidiBf 
ualforra  waliatMUtjr 
ttBltorm  wan  thi«ilin>w  and  siM 
uttif ora  olfoncOi  Mid  tomtinow 
tmifora  roundnoM  and 
otralghtnow^^..,  _ 


•Whenever  you  need  good 
,  J*  ^  iteel  pipe  quicUy,  your  nearby 
,^^^Youngatown  DiatHbutor  is  the 
Btan  to  call.  He  has  a  complete 
^  stock,  saving  you  the  expense  of 
carrying  excess  inventory.  His 
fast  sei^ce  helps  you  avoid  loss 
of  Job  time.  For  reliable  steel 
pipe  supply,  'phone  your 
Youngstown  Distiibutor. 


I 
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AMIL,  tfSi.  AIR  CONOrriONINO.  HEATINO  AND  VINTILATINO 


■’"IP 

I" 

h  un\A#  rn  niiiin  yoiid  owm 


PACKAGE  STEAM  GENERATOR 

Push-button  controlled  from  a  single  station  mounted 
integral  with  the  boiler,  every  step  in  the  operation  of 
Titusville’s  TICOSTEAM  Generator  is  automatic,  simple, 
dependable  and  fully  s^eguarded.  Tliii  modem,  compact 
package  steam  generator  is  complete  in  every  respect — 
finished,  tested  and  certified  at  the  factory,  ready  for  your 
service.  Operating  with  heavy  or  light  oils,  straight  gas, 
or  combination  oil  and  gas,  TICOSTEAM  Generators  are 
available  in  capacities  from  2070  to  10,360  lbs.  of  steam 
per  hour.  Ask  for  descriptive  Bulletin  B-3100. 

Ataaufadwrart  a/ A  Cempiala  line  ef  leilers  fer  ivery  HeUrg  end  Power  Keyiliement 


THI  TITUSVILLI 
IRON  WORKS  COMPANY 

nrutviiu,  PA. 
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nuw  tu  BUILD  TUUR  OWN 

PIPING 


reNrence 


padiant 


heat'T 


L  BRARY 


^^Hod 


^oi 


niHo 


AIR  CONDITIONING.  HIATINO  mm4  VINTILATING.  fl  W*rfli  U..  N*w  YmA  IS.  N.  Y. 

PImm  Mnd  m«  th«  books  chocked  bolow. 

□  HEATING  ond  VENTILATING't  ENGINEERING  DATABOOK 

□  RADIANT  HEATING  □  PIPE  AND  TUBE  BENDING 

□  PIPEFITTERS  HANDBOOK  □  FLUID  FLOW  IN  PIPES 

□  METHODS  OF  JOINING  PIPE  □  SNOW  MELTING 


Homo  Address  . 

(Pleoao  fill  In  If  you  wont  books  sont  to  your  home) 


CHOOSI  YOUR 
MOST  OONVINIINT 
METHOD  OP  PAYMENT 


□  I  otkIoso  check  or  mortey  order  in  full 
poyntent.  (We  poy  postoge  if  order  is  occompo- 
nied  by  payment  in  full). 

□  I  enclose  VS  down  payment  (if  order  omounts 
to  $6.00  or  more)  and  wilt  pay  balance  in 
monthly  installrrtents.  ($6.00  to  $9.00,  two 
odditionol  instalinrtents.  $10.00  to  $20.00, 
three  additiortal  installments.  $21.00  to  $30.00, 
four  odditioTKil  installments). 

Q  Send  books  on  approvol.  I  will  pay  within  five 
days  if  I  decide  to  keep  books.  (Canada  and 
U.  S.  only.)  ACHV  4/55 


Nome 


Company 


Street  and  No. 


Zone . State 


City 


WIfli  these  heeks,  writtee  hy  eet> 
stMdiiif  eetherlties,  ye«  beild 
•  pipief  reference  lihrery  that 
will  five  yen  n  sennd  hnekfrennd 
nf  principles,  as  well  as  n  scarce 
af  practical  reference  that  will 
help  yen  salve  year  prehlems  af 
desif  n  and  installation.  Order  the 
haahs  yen  need  today  .  .  .  ond 
nata  datoils  af  nor  Plve«Doy  Prae 
Inspactian  Plan  in  the  canpaa  he* 
law. 


NtATINO  and  VKNTILATINO’b 
CNQINKCmNO  DATABOOK — 

Dy  CIHtord  Stroak 

Essential  workini  data  and  practical  infor¬ 
mation  on  piping,  heating,  air  conditioning, 
ventilation,  air  sanitation  a^d  refrigaration. 
Time-saving  tables  and  large  scale  charts 
simplify  aatimating  and  design  problems. 
ITG  Msaa,  %*/»**  x  IV%  $7.00 
la  Caasds  or  ovarsess,  ft.ll 


RADIANT  HKATINO — 
by  T.  Naplar  Adlam 
The  basic  principles,  the  experience-proved 
facts,  the  practical  working  data  on  applica¬ 
tions  of  radiant  energy  that  can  be  applied 
directly  in  designing  and  installing  radiant 
heating  systems. 

$04  pasaa,  $S7  Illustrations,  $G.OO 

la  Csnsds  or  overseas,  $6.91 

PIPKFITTKRG  HANDBOOK — 
by  Forrast  R.  Lindsay 
Enables  pipefitters  to  solve  problems  of 
pipe  bending,  mitering,  layout,  threading, 
etc.,  either  in  the  shop  or  in  the  field.  Con¬ 
venient  pocket  size,  flexible  Fabrikoid  bind¬ 
ing. 

2S2  pasas,  $$.00 

In  Canada  or  overseas,  $6.65 

MKTNODO  OF  JOININO  PIPC — 
by  J.  K.  York 

Detailed  information  on  standard  and  special 
joints  for  all  types  of  metallic,  glass,  tile, 
plastic  and  concrete  pipe,  including  joints 
designed  to  take  up  movement  due  to  ex¬ 
pansion  and  contraction. 

23$  pasas,  24$  illustrations,  $2.00 

In  Canada  or  overseas,  $3.72 


PIPE  AND  TUBE  BENDING — 
by  Paul  B.  Bchubart 
Technical  data  and  practical  know-how  on 
bending  ferrous  and  non-ferrous  pipe  and 
tube  in  all  sizes.  Descri^  m  types  of  bending 
equipment  and  shows  how  each  is  applied 
to  particular  jobs.  Gives  formulas  for  length 
and  minimum  radii  of  bends. 

1$3  pasas,  189  illustrations,  $8.00 

In  Canada  or  overseas,  $5.83 

FLUID  FLOW  IN  PIPE$~ 
by  Clifford  McClain 

How  to  solve  problems  involving  the  flow 
of  liquids  and  gases  through  pipes.  Shows 
how  to  handle  viscosity,  friction,  head,  and 
other  factors  expressed  in  various  dimension¬ 
al  systems.  Each  phase  illustrated  with 
practical  examples. 

124  pasas,  1$  illustrations,  $3.00 

In  Canada  or  oversaas,  $3.70 

$NOW  MELTING — 
by  T.  Naplar  Adlani 
A  valuable  handbook  of  correct,  tested  prac¬ 
tice  that  covers  the  steps  in  planning,  de¬ 
signing,  building  and  operating  snow  nnelt- 
ing  systems  of  all  sizes  and  types. 

224  pasas,  1$9  illustrations,  $4.80 

In  Canada  or  ovofTsaai,  $5.25 


The  ultimate  in  heating  comfort — a  thermostat  in  every 
room — is  both  simple  and  practical  with  the  Iron 
Fireman  SelecTemp  heating  system.  Occupants  of 
each  room  or  office  can  select  any  temperature  desired, 
at  any  time.  Rooms  stay  at  the  selected  temperatures. 
Each  room  unit  automatically  compensates  for  heat 
gains  and  losses  caused  by  changes  in  outdoor  tem¬ 
perature,  cold  winds  and  warmth  from  the  sun — 
increasing  or  decreasing  heat  output. 


SELECTEMP  HIGHLIGHTS 

THIRMOSTAT  IN  iVIRY  ROOM.  Tcmperutures 
can  be  varied  in  every  room  to  fit  the 
“activity  plan"  and  personal  preference  of 
the  occupants. 

MODULATED  HEAT.  Air  circulation  is  con¬ 
tinuous.  Both  temperature  and  volume  of 
air  are  automatically  modulated,  as  required 
to  olTset  heat  loss  from  rtH)m. 
niTERED,  CIRCULATED  AIR.  Individual  room 
air  circulation  prevents  transmission  of  oilors 
or  bacteria  from  other  rooms.  Air  is  cleaned 
by  a  spun  glass  filter  in  each  room  unit. 
Filtered  outside  air  can  be  introduced  if 
desired. 

BOR.ER  LOCATION.  Boiler  can  be  placed  in 
any  desired  IcKation,  with  proper  distribu¬ 
tion  of  heat  to  every  room.  Year-around 
domestic  hot  water  coils  available. 

LOW  ROWER  COST.  No  electricity  required  to 
operate  circulating  fans.  Nonelectric  ther¬ 
mostats. 

LOW  INITIAL  COST.  Easily  installed  in  either 
new  or  old  construction.  Small  soft  copper 
tubing  ( inch  I.D.)  carries  steam  to  individ¬ 
ual  room  heater  units.  Return  lines  are  ^ 
inch.  Substantial  savings  in  installation  costs. 
LOW  FUEL  COST.  Temperature  easily  re¬ 
duced  in  unused  rooms.  Also  eliminates 
overheating. 

AUTOMATICALLY  BALANCED.  No  special 
adjustments  of  dampers,  valves  or  orifices 
ret^uired  to  balance  heating  system.  Each 
unit  continuously  regulates  heat  needed  for 
each  room.  Automatically  compensates  for 
external  heat  sources  such  as  fireplace  or 
solar  heat,  without  affecting  temperatures 
of  other  rooms. 


heating  of  unused  space,  is  eliminated. 
A  fan  in  each  room  unit,  operated  by  a 
steam  turbine,  continuously  circulates 
filtered  warm  air.  No  electricity  is  used 
for  fans  or  thermostats. 

MN  RM  FULL  MFOMMTION 
Before  choosing  a  heating  system  for  any 
building  or  residence,  whether  new  con¬ 
struction  or  being  modernized,  it  will  pay 
you  to  get  the  facts  about  the  Iron 
Fireman  SelecTemp  -  a  completely  new 
concept  in  heating  practice.  Just  mail 
the  coupon  or  write. 


ECONOMICAL  INSTALLATION  AND  OPERATION 

Regardless  of  the  type  or  size  of  structure ; 
office  building,  hotel  or  apartment  house, 
school,  hospital,  or  house,  SelecTemp 
heating  can  be  economically  and  effi¬ 
ciently  installed.  Flexible  copper  tubing, 
smaller  than  your  little  finger,  carries 
low  pressure  steam  to  each  room  unit. 

In  addition  to  individualized  heating 
comfort  SelecTemp  brings  substantial  op¬ 
erating  savings.  The  fuel  waste  resulting 
from  overheating  (symptom:  occupants 
open  the  windows),  and  the  unnecessary 


Iron  Fireman 


IKON  FIRF..MAN  M ANUFArTUBING  CO. 

.1065  Writ  106th  Street,  Cleveland  11,  Ohio. 

In  Canada,  write  to  SO  Ward  St.,  Toronto,  Ontario. 

Send  literature  on  Iron  Fireman  SelecTemp  beating. 


Smk/  for  tr—  booldot 


Name 


Addreai. 
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GIVES  MORE 


FEATURE  FOR  FEATURE 


Modern,  compart  all  metal  construction  -  -  no  wood 
to  rot,  no  painting  required. 


Steel  IS  completely  hot  dip  galvanized  after  fabrica 
tion  for  maximum  rust  and  corrosion  protection. 


Quiet,  blower  induced  constant  volume  air  flow 


Wetted  metal  deck  principle-  -fastest  heat  transfer 


Pumps  built  specially  for  cooling  tower  service 


All  functional  parts  easily  accessible  for  cleaning 


air  inlets  and  outlets 


■}  8  Full  capacities  deliverer!  as  rated 


9  Can  be  installed  in  any  location  indoors  or  out 


quality 


tpwering 


WATER  SAVING  COOLING  TOWER 


1  galvanized  construction 
fastest  heat  transfer 


Your  cliontt  will  rocciv*  maximum  cooling  tower 
Taluo  for  their  dollars  when  you  recommend  and 
specify  ACME.  Built  by  a  firm  with  35  years* 
experience  in  serving  the  refrigeration  and  air  condi* 
tioning  industries,  ACME  cooling  towers  combine 


advance  design  with  quality  construction.  This  means 
top  performance  and  long  life  service  with  minimum 
maintenance  cost.  Write  today  for  your  copy  of  the 
ACME  Cooling  Tower  catalog. 


Acm«  Cooling  Towor 
Is  sorving  lirmt 
liko  thoso  . . . 

Cincinnati  Milling 
AAachine  Co. 
Bell  Telephone 
Bolelle  Memorial 
Institute 

Western  Can  Company 
Chase  Brass  &  Copper 
Ford  Motor  Corp. 
Revere  Corporation 


ri*w-Th«riiilg 

r«ckat«d 

Chillm 


Atm*  C**tlnt 
T*w*rt  and 
fva**r«liv* 
C*nd*<iMfi 


ri*«-c*(d 

ra(k*t*d 

liauld 
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HOFFMAN 
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HOFFMAN 

VACUUM 

BREAKER 
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HOFFMAN 

transformer 


There’s  a  Hoffman  Trap,  Valve,  Pump  or  other  specialty  designed  to  give  you  better  control  of  every  steam 
system  ret^uirement.  And,  each  Hoffman  product  is  distii^uished  by  exclusive  features  that  assure  cus* 
tomer  satisfaction,  long,  care>free  service,  //’r  the  COMPLETE,  tested,  aaality  line  backed  by  a 
dependable,  single  source  of  supply  and  responsibility.  Yet  Hojgman  Proamcts  cost  no  more  than  the 
ordinary  kind—- and  pay  their  way  with  the  fuel  they  save.  To  avoid  delays  — order  now  from  your 
wholesaler  of  heating  and  plumbing  supplies.  Catalogs  available  on  all  items. 


HOFFMAN  SPECIALTY  MFG.  CORP.  •  1700  West  10th  Street,  Indianapolis  22,  Indiana 

V.Be'iot.'.rei  tJCvO"'  ;'dCond^'S'jr'.tt  ,'j  <i  t,  f  I  ; '1  '  ^  Whole»0>*»F  i  ©♦  Herjt.r  y  P'vjmh  /  g  f  j  .  p"  *■  ' 
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KrameR 

AIR  CONDITIONING  UNITS 


.Afb  MUGGY-AIR  CONTROL 


give  comfort 
when  others 
foil! 

,-r\ 


Another  new  Kramer  achievement.  Muggy-Air* 
Control  takes  the  “chill  and  dampness"  out  of 
cooling  on  “muggy  days"  without  reheat  or 
dampers. 

With  two  independent  refrigerant  circuits  the 
upper  circuit  con  be  cut  out  on  high  humidity  days. 
This  sharply  increases  the  dehumidifying  effect  by 
lowering  the  coil  refrigerant  temperature.  Air  is 
by*passed  through  the  non-operating  circuit  and 


will  mix  with  the  dehumidified  air  to  give  desirable 
discharge  temperatures  and  thus  overcome  short¬ 
cycling  and  uncomfortable  conditions  on  muggy 
days. 

Other  distinct  features  of  the  Kramer  Air  Condit¬ 
ioning  Unit  ore:  the  “Blow-Through"  design,  the 
Anti-Sweat  construction,  the  “floating  power" 
mounting,  the  nearly  silent  operation,  and  the  eye 
appealing  design. 


WRITI  FOR  RUILITIN  NO.  AC*23t 


KRAMER  TRENTON  CO. -Trenton  5,  N.J. 
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The  first  major  improvement  in  low 
pressure  pipe  insulations  in  30  years! 


Rot-proof  •  Shrink-proof  •  Unsurpassed  in  thermal  efficiency 


You’ve  always  needed  it — at  last,  here  it 
is!  A  low  pressure  pipe  insulation  that 
can’t  shrink  .  .  .  that  won’t  buckle  or 
sag  .  .  .  that  won’t  rot  or  corrode.  Yet 
priced  right  in  line  with  ordinary  insula¬ 
tions!  It’s  new  Fiberglas*  Low  Pressure 
Pipe  insulation. 

Three  solid  years  of  testing  have  proved 
its  ability  to  stand  up  under  all  conditions 
of  service  on  low  pressure  steam  lines, 
and  on  hot  and  cold  water  lines. 


New  Fiberglas  L.P.  Pipe  Insulation  comes 
in  pre-formed,  easy-to-apply  sections  for 
standard  pipe  up  to  12"  in  diameter,  and 
all  copper  tubing  up  to  3".  For  cold  water 
or  dual  temperature  lines  it’s  furnished 
with  a  factory  applied  vapor  barrier  that 
helps  prevent  condensation  and  absorp¬ 
tion  . . .  protects  the  pipe  from  corrosion. 
Up  to  S0%  more  efficient  yet  costs  iessi 
Because  of  its  superior  insulating  effi¬ 
ciency,  Vi  inch  of  Fiberglas  L.P.  Insula¬ 


tion  does  the  work  of  one  inch  of  ordinary 
insulation.  This  greater  insulating  effi¬ 
ciency,  coupled  with  outstanding  durabil¬ 
ity,  more  than  pays  for  the  insulation 
through  the  years. 

*  «  «  « 

To  get  all  the  facts  about  new,  durable, 
efficient  Fiberglas  L.P.  Pipe  Insulation 
just  fill  in  and  mail  the  coupon  for  a 
free  copy  of  our  technical  bulletin.  Do 
it  today! 


FIBERGLAS  L.P.  PIPE  INSULATION 


A  pipe  dream  come  true  .  .  . 


•T.M  lUg.  U.H.  FM.  IKf. 


I’  l  III  K(; LAS 


PIPE  INSULATIONS  •  ROOF  INSULATIONS 
DUCT  INSULATIONS*EQUIPMENT  INSULATIONS 
LOW  TEMPERATURE  INSULATIONS 
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Ov^ent-Corning  Fiberglas  Corporation 
Depi.  41-D,  Toledo  I,  Ohio 

Pleaae  tend  a  Tree  copy  of  your  technical  bulletin  on  new  Fiberglas 
L.P.  Insulation. 
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#  SUCTION  OIL  NIATmS 

Compact,  acoAomicol  tiootoM.  For  wm  inttood  ot  pipo  coil*  in 
bottom  oF  tonh.  Only  oil  to  bo  pwmpod  i«  tioolod.  Fwrnitliod  with  noxilo 
for  woldiny  to  tank  or  witb  flonpo  for  bolting.  Siillotin  No.  54-79, 

#  PUIL  OIL  SRiNIATIRS 

Hooting  of  fuoi  oil  proporof  it  preporly  for  comploto  combustion 
in  tho  burnor.  Work  dono  by  a  good  prohootar,  tuck  os 
ADSCO  Typo  "F",  pormits  tho  uso  of  hoovior  grodo, 
lots  costly  fwol  oil.  lullotin  No.  54-79-1. 

•  IXOANIION  JOINTS 

ADSCO  Corrufloo  Focklott  Eiponsion  Joints  roquiro  no  mointononco 
and  cost  loss  than  pipo  bonds.  Sixos  to  54".  For  prostwrot 
to  300  psi.  ond  highor,  tomporoturos  to  1600  F. 
Various  dotigns  tor  spociol  purposot.  Slip  typo  joints 
offor  long  trovarsot  with  rigidly  guidad  slips. 

bullotin  Not.  35-5IA  and  54-10. 


for  complete  heating 


rvice 


Fipa  olignmant  guidot  insuro  straight  movamont  of 
pipo  into  OKponsion  joint.  Fipo  onchort, 
for  undorground  pipo  linos,  withstand  full  thrust 
of  piping  Bullatin  No.  35'70H. 


#  INSTANTANIOUS  WATIR  NIATiRS 


Furnithod  os  oithor  stoom  tuba  or  wotor  tuba  typo.  Of  simpio  U-bond 
datign  with  ramovablo  olomont.  For  hooting  domostic 
or  procoit  wotor.  Also  utod  os  a  convortor  for  tpoco  hooting. 

Bullatin  Nos.  54-77A  and  54-7SA. 


•  STORAOl  WATIR  NIATIRS 


Wido  choico  of  tank  motoriols,  including  nen-corrosivo  motols,  or 
phonolic-rosin  linod  stool,  Woldod  construction  in  vortical 
or  horixontol  typos.  Romovobla  U-tubo  olomont.  Built 
to  Coda  roquiromontt.  Bullatin  No.  54-75B. 


American  District  Steam  Division 

Adsco  Industries,  Inc. 

North  IbNAWANDA  .New  York 

FlANTIi  NOBTH  TONAWANOA,  N.  V.  -  RICHMOND,  CAIIF. 
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INOINIIRID 

RRODUCTf 


velocity  units  for  hofpital  air  conditioning 


All-air  high 


In  successful  use  in  many  hos¬ 
pitals  throughout  the  country, 
Anemostat  HV  round,  square 
and  straight  line  units  are  adapt¬ 
able  to  a  wide  variety  of  archi¬ 
tectural  designs.  Diagrams  and 
photographs  show  typical  ap¬ 
plications  of  straight  line  units. 


The  All-Air  High  Velocity  system  of  draftless  air  distribution  offers  many 
important  advantages  for  hospital  air  conditioning.  High  velocity  units, 
used  with  smaller  than  conventional  ducts,  save  space  and  money.  They 
substantially  reduce  sheet  metal  required,  can  be  installed  faster,  with  less 
labor.  Since  there  are  no  coils  in  All-Air  HV  units,  clogging  and  odors  are 
eliminated.  They  operate  entirely  with  air  processed  in  the  main  equipment 
room;  no  fans,  filters  or  electric  motors  are  needed  with  All-Air  HV  units. 


•  For  latest  data  on  All- Air  High  Velocity  unitSt 
write  on  your  business  letterhead  for  new  Selection  Manual  SO  to 
Anemostat  G>rporation  of  America,  10  E.  39  Street,  New  York  16,  N.  Y. 


l\s  PART  of  the  plans  to  make  the  Rock  Island  Works  A 

of  the  J.  I.  Case  Company  the  most  up-to-date  plant  M 

in  the  farm  implement  industrial  held,  Architects 
Eschweiler  &  Eschweiler  of  Milwaukee  specihed  15 
Gallaher  Air-Van  <1^  power  exhausters  to  handle 
the  ventilation.  Twelve  of  the  units  arc  rated 
at  10,000  cubic  feet  per  minute,  another  at 
3,700  CFM,  the  other  two  at  2,800  CFM  each. 

Gallaher  units  were  specihed  because  positive 
air  removal  is  essential  for  employee  comfort, 
and  only  Gallaher  Air-Vans^  with  built-in 
scroll  effect  are  performance-rated  by 

actual  physical  tests.  It’s  why  the  1W| 

plant  engineer  has  had  no  mainte- 
nance  problem  with  the  Air-Vans<^  after 
a  year  of  operation. 

7I|«74I  iSft*0. 

Mora  ond  mar*  anginaart  crmI  orchitacts  ora  | 

raalising  tha  volua  af  Gollohar  Pawar  Ex- 
hointart.  Tha  potantad  scrall  affact  daaign  !•' 
and  lha  ok  taol-aff,  law  silhauatta,  law  naita  i 
lavalt,  ovollability  in  tpadol  mafob,  waathar>  ^ 
praaf  dasign  thasa  ora  sama  af  tha  faatuiat 
that  hova  moda  Oollahar  a  racagnixad  laodar 
in  tha  fiald  af  industrial  vantilotian. 

DiractDriva units  ISO-1 1,000  CFM.  BaltDriva 
3500-65,000  CFM,  davalaping  static  pras- 

suras 


TtM  12,750,000  cMiblfMtiM  •ffU*  mn4  — nwhly  bwildina,  ■*  tha  Reck 
Uland  7l«n»  ef  Hie  J.  I.  Ccee  Ce.  Fer  Hiirty  tli  year*  Com  Km  been  a 
lender  in  Hie  field  ef  farm  iMplemenl  monefoctwrinf. 


Far  furthar  infarmatian  writa 


The  GALLAHER  Company 


Plonmmr*  In  Rasaorch-Oasfgnad  Fawar  Roof  fxhowsfars 

4108  DODGE  STREET  OMAHA,  NBRASKA 
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GET  ALL  THESE  ADVANTAGES 


WITH  AN 

AMESTEAM 

/^SENERATOR 


For; 

PROCESSING 
HEAT  -  POWER 

20  10  to  600  H.P.,  15  to  200# 

W.P.,  oil,  gai  or  oil-goi  combina¬ 
tion*  with  quick  fu«t  iwitchovor 
foatur*. 


BMW 

FUUY  ASSEMBLED  EASY  TO  QEAN 


All  piping,  wiring  and  operating  Amo*  •  d«*ignod  davit  hingod  flu* 
parti  complotoly  aiiomblod  and  cavort  and  bafflo  provido  quick 
toitod  at  factory  —  unit*  thippod  and  comploto  accost  to  tho  furnoco 
in  roady-to-firo  condition  I  and  all  tubot. 


AMPLE  ROOM 

undornooth  for  tor* 
vicing  auxiliary 
oquipmont.  Control 
panol  at  oyo  iovol. 


AUTOMATK 

oporation,  fully 
lofoguardod,  it  pro- 
vidod  by  factory 
initollod  and  tottod 
control  lyitom. 


SAVINGS  IN  FIRST  COST! 

Your  purchase  price  includes  complete  unit  — no 
hidden  "extras"  to  buy  later  on  I 

SAVINGS  AT  INSTALLATIONS 

Just  set  on  level  concrete  floor,  connect  to  service 
lines  and  breeching.  Nothing  to  assemble.  No 
brick  work  required. 

SAVINGS  IN  OPERATION 

A  minimum  of  supervision  — >  lower  manhour 
requirements  for  maintenance  —  easily  replaced 
inexpensive  plastic  refractories  —  80%  thermal 
efficiency. 


Write  for  bulletin  today  I 


r - 

AMIS  IRON 
Otw«90,  N.  \ 

G*ntl«m*n: 

Ploat*  tond 
GENERATORS  and 

NAME 

COMPANY 

WfORKS.  INC.  \ 

L,  Box  C-4S  , 

0  1 

m«  furthar  Information  on  AMESTEAM  . 

iam«  of  noorott  roprotontotivo. 

ADDRESS  . 

1 _ -  .  -  » 

AMEi 

\  IRON  WORKS  INC. 

•ox  C-4S  OSWIOO,  N.  V.  ' 
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OlAIt-tNtATNlD  Manufacturer!  Trust  Building  in  New  York  is 
fully  air  conditioned  by  a  Worthington  central  station  system. 


Polished  aluminum  and  the  largest  panes  of  glass  ever 
made  in  this  country  highlight  this  striking  new  building 
housing  the  Fifth  Avenue  office  of  Manufacturers  Trust 
Company, 

This  vast  expanse  of  glass  posed  a  tough  air  conditioning 
problem.  The  job  is  taken  in  stride,  however,  by  a  modern 
Worthington  central  station  system  consisting  of  two  1 50- 
ton  packaged  water  chillers.  These  chillers  circulate  water  to 
a  central  air  distribution  system;  from  there,  cool,  filtered, 
dehumidified  air  is  sent  throughout  the  building. 

For  over  half  a  century,  Worthington  air  conditioning 
installations  have  been  serving  business  and  industry. 
Today,  the  complete  Worthington  line  is  ready  to  meet  any 
assignment,  large  or  small.  Get  in  touch  with  your  nearest 
Worthington  district  office  or  write  to  Worthington  Cor¬ 
poration,  Section  A.5.20-V,  Harrison,  N.J.  A.5.20 


TWO  1fO«TON  Worthington  packaged  water  chillers  in 
baMiment  handle  entire  cooling  for  new  bank  building. 
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Ml 


Durimef  20, 
Multi-blod«  rotor. 
Off.ri  high  r.tiitanc.  to 
corrotion  Rotor  d.tign 
Irrcr.at.t  (opacity  by 
moro  thon  SO  %  ovtr 
pr.viout  doiign. 


Corrosive 


fan  installations  can  he  permanent 


DURCO 

EXHAUST  FANS 
ARE 

ALL-METAL 


All  parts  in  contact  with  corrosive  fumes 
are  solid  metal — Duriron,  Durichlor,  Duri* 
met  20  or  other  special  DURCO  alloys. 
Corrosion  resistance  is  throughout  the  entire 
thickness  of  the  metal  section.  Sizes,  capaci* 
ties,  drives  and  alloys  to  At  requirements. 

B-series  fans  (shown)  are  of  an  entirely 
new  design.  They’re  30%  lighter  than  pre¬ 
vious  comparative  models,  thereby  increas¬ 
ing  range  of  installation. 

Write  UB  for  Bulletin  F/1. 


VALVIS  •  FITTINGS  •  PIPff  •  KITCHENS  •  PLUMBING  •  HEATING 


CRANI'S  FIRST  CINTURY  .  .  .  1855-19S5 


THE  CASE  HISTORY  —World  War  One  itill  raged  when  Cin¬ 
cinnati  Gaa  &  Electric  Co.  installed  this  Crane  steel  gate  ralve  in 
1917  at  its  Front  &  Rose  Street  Station.  Ever  since,  it  has  safely 
controlled  the  main  steam  lead  to  Ilo.  1  turbine— always  making 
tight  closure  when  needed— always  responding  smoothly  to  its 
hydraulic  operator.  For  37  years  it  has  given  such  service  with 
no  more  than  routine  maintenance— under  operating  pressure 
of  250  psi  at  600  deg.  F. 

In  1054,  the  No.  1  turbine  was  renewed.  The  Crane  steel  valve 
—with  complete  confidence  in  Crane  durable  quality  as  demon¬ 
strated— was  given  limited  preventive  maintenance  while  down, 
and  reinstalled  in  its  original  location. 

Long  life  with  minimum  maintenance  is  a  deeply  rooted  char¬ 
acteristic  of  Crane  valves.  That's  what  makes  them  industry’s 
first  choice  today  for  low  ultimate  cost. 


CRANE  STEEL  GATE  VALVES 
...a  complete  line 

Here  U  >to«I  cutinc  st  its  best,  by 
the  pioneer  in  steel  eslve  derelop- 
ment.  Here  is  eslue  in  dursbility 
.  .  .  dependable  operation  .  .  .  and 
in  low-cost  nuuntensnce  that  sets 
Cmna  steel  TslTes  apart  from  the 
ordinary.  They’re  made  for  every 
service — la  all  pressure  classes  and 
sizes.  Consult  your  Crane  Catalos 
or  Crane  Representative. 


Ctmfrml  Offic0t:  836  S.  Michigan  Avc.,  Chicago  3,  Illinois 
Brsmchtt  mmd  WtfUtmlmrs  S^rvimg  Ail  Imimstruil  ArtiU 
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With  the  high  cost  of  building  today,  it’s 
natural  to  cut  corners  wherever  practical. 
But  there’s  one  step  where  it  doesn’t  pay 
to  save  ...  and  that’s  in  the  selection  of 
air  filters. 

When  it  costs  thousands  of  dollars  to  in¬ 
stall  an  air  conditioning  system— why  take 
a  chance  on  the  effectiveness  of  the  job 
by  installing  ordinary  filters  because  they 
cost  a  little  less? 

Consider  the  economics.  About  $200.00 
invested  in  filters  generally  suffices  for  the 
average  office  building,  church,  school,  etc., 
budgeted  at  $200,000.00 . . .  less  than  1/10 
of  1%!  For  a  few  dollars  more  you  can  buy 
the  right  type  Far-Air  filter  to  fit  the  job 
and  be  sure  of  ciMMr  air,  lonfir  service 
life  and  lower  maintenance  costs  for  many 
years. 

Farr  field  engineers  will  be  glad  to  study 
your  air  cleaning  problems  and  make  spe¬ 
cific  recommendations. 


1 

■ 

■ 

■ 

FAM  COMTANY 

F.  0.  Iw  4S1t7,  Aw«rt  StatiM 
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AMERICAN 

AIRLINES 


venti lating  problem 


A 


solved  with 


JIY  mOVIUIE  Fills 
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The  Tulsa  Overhaul  and  Supply  Depot  is  a  nerve 
center  for  refurbishing  the  American  Airline 
Flagship  Fleet.  Here,  hot  climate  and  concentra¬ 
tion  of  technicians  working  inside  the  airplanes 
necessiute  serious  attention  to  good  ventilation. 

Anxious  to  provide  maximum  comfort  and 
safety  and  to  conserve  floor  and  storage  space, 
American  revised  their  system.  Investigation  led 
to  the  seleaion  of  s  Joy  AXIVANE  fan,  equipped 
with  an  explosion-proof  motor. 

The  compact  vaneaxial  design  of  the  AXI¬ 
VANE  fan  permitted  a  permanent,  "out-of-the- 
way"  installation  in  the  hangar  ceiling  trusses. 
The  fan  exhausts  through  27  feet  of  ‘Spiratube’ 
attachable  to  an  airplane  emergency 
^  exit.  In  addition  to  pulling  stale  air. 


fumes,  and  dust  out  of  the  cabin,  the  fan  circu¬ 
lates  fresh  air  through  the  hangar. 

American  has  added  six  more  AXIVANE  fans 
and  has  equipped  both  the  Convair  and  DC-7 
hangars  with  this  Joy  cabin-ventilator  system  to 
replace  larger,  troublesome,  less  efficient  port¬ 
able  blowers. 

There  is  a  Joy  AXIVANE  fan  for  any  aviation, 
electronic  or  industrial  application.  For  details, 
write  for  Bulletin  J-61 1,  TODAY,  to  Joy  Momi- 
heturirng  CompcMy,  OUvr  BuiUmg,  PHttburgh  22,  Pa. 
In  Canada:  Joy  Nianujacturing  Company  (Canada') 
Limitad,  Galt,  Ontario. 
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As  a  result,  units  defrost  quickly  .  .  .  room 
temperature  rise  is  held  to  a  minimum. 

Complete  containment  of  glycol  eliminates 
dilution  of  defrosting  medium,  abolishes  need 
for  replenishing  or  distilling,  reduces  danger 
of  defrost  failures  from  freeze-up. 

Hot  glycol  circulation  in  drain  pan  also 
insures  proper  carry-off  of  water  as  unit  coils 
are  defrosted. 

Available  in  compact  floor-mounted  or 
ceiling-hung  models.  Write  for  complete 
information. 


BUSH  ‘GD’  Glycol  Defrost  product  coolers 
feature  famed  Inner-Fin  coil  construction. 
This  design  —  exclusive  with  Bush  —  per¬ 
mits  units  to  defrost  from  the  inside. 

Entirely  separate  defrosting  circuit  consists 
of  glycol  pump,  cast  aluminum  glycol  heater, 
timer  and  magnetic  contactor  —  supplied  as 
an  assembled  kit. 

Heated  glycol  is  circulated  within  the  inner 
tube,  and  Inner-Fin  design  permits  rapid  dis¬ 
tribution  of  heat  to  point  where  frost  forms. 
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No  iongor  i«  it  n«c«s»ary  for  the  Engineer  to  accept  o  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  con  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  mony  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 
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Evaporative  Condensers 
in  Freon-12 
Refrigerating  Systems 

O.  B.  WERT 


Fig.  I.  Arrangement  of  a  condenser  on 
o  roof  above  the  compressor,  with  check 
valve  in  the  discharge  line. 
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Meneqer,  Teeknicel  0«t«  end  Trcining  Section, 
Air  Conditioning  end  Refrigoretion  Division. 
Worthington  Corporetion,  Herrison,  N.  J. 


This  article  shows  how  to  install  evaporative  condensers  in 
refrigerating  systems  using  Freon- 1 2,  and  where  to  place 
the  various  components  that  are  part  of  the  evaporative 
condenser,  in  order  to  obtain  the  best  results.  Information 
is  included  on  the  use  of  several  condensers,  either  of  the 
same  or  different  types. 


Evaporative  condensers,  in  recent  years,  have 

gained  wide  acceptance  in  commercial  and  industrial 
refrigeration  and  in  air  conditioning  systems  l)e(!ause  of 
restrictions  placed  on  the  use  of  water  and  charges  for  its 
sewage  facilities  by  municipal  ordinances. 

An  evaporative  condenser  is  in  reality  an  induced  draft 
cooling  tower  and  refrigerant  condenser  in  one  pack¬ 
age.  The  chief  advantage  of  this  unit  over  a  shell  and 
tube  condenser  and  cooling  tower  combination  is  the 
elimination  of  extensive  water  piping  and  large  pumping 
costs.  Only  enough  water  is  required  to  keep  wet  the  con¬ 
denser  coil  surface. 

The  space  chosen  for  this  condenser  has  a  very  defi¬ 
nite  effect  on  the  proper  functioning  of  the  refrigeration 
system  of  which  it  is  a  major  component.  Greater  con¬ 
sideration  must  he  given  to  its  location  and  installation 
than  to  that  of  (»ther  types  of  condensers. 

This  condenser  design  has  been  standardized  hy  most 
manufacturers  into  a  line  of  units  to  cover  their  activi¬ 
ties  in  the  air  conditioning  and  refrigeration  industry. 
The  selection  of  the  proper  size  unit  is  simple.  It  is  only 
necessary  to  know  the  condensing  load  in  Btu  per  hour, 
the  condensing  temperature  desired,  and  the  design  wet 
bulb  temperature  of  the  locality.  With  these  data,  the  pub¬ 
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lished  rating  charts  of  any  make  condenser  are  easily 
utilized. 

Sketches  and  information  are  presented  to  better  under¬ 
stand  and  possibly  eliminate  any  potential  operating  diffi¬ 
culties.  The  purchaser  or  his  supplier  must  decide  on  the 
l>est  hnration  for  the  unit  and  proper  installation  with 
required  accessories  as  related  to  a  particular  job.  The 
initial  cost  and  operating  expense  will  vary  somewhat 
with  the  arrangenie(^  of  the  condenser  with  respect  to 
the  other  parts  of  the  refrigerating  system. 

The  more  important  accessory  parts  that  may  he  re- 
(juired  with  a  system  using  this  type  of  condenser  are: 
Liquid  receiver,  check  valve,  oil  separator  or  oil  trap, 
muffler,  and  control  devices. 


Location  of  Condansar 


The  condenser  may  usually  be  located  in  two  relative 
positions  with  respect  to  the  compressor  or  compressors 
which  it  serves; 

( 1 )  Above  the  compressor. 

(2)  At  the  same  elevation. 

The  condenser  may  present  additional  engineering 
problems  according  to  the  particular  installation. 


Fig.  2.  Typical  air 
discharge  cowl. 


(1 )  It  may  Ire  treated  indoorH  or  out-of-doors. 

(2)  It  may  serve  more  than  one  compressor. 

(.3)  It  may  lie  an  addition  to  an  existing  plant 
having  existing  shell  and  tulie  or  evaporative  tyjie  con¬ 
densers. 

(4)  More  than  one  condenser  may  lie  needed  to 
handle  the  condensing  load. 

(.3)  The  wet  hulb  teni|Mrrature  may  vary  over  a  wide 
range  throughout  the  operating  seasons. 

A  survey  of  the  prop^ised  site  must  lie  made  carefully  to 
determine  whether  air  of  suitable  wet  hulb  condition  can 
lie  economically  conducUrd  to  the  unit  and  after  the  air 
has  become  laden  with  moisture  while  passing  through 
the  unit,  whether  it  can  lie  discharged  so  that  no  re¬ 
circulation  of  the  moist  air  will  occur.  Sinc.e  a  large  quan¬ 
tity  of  air  is  required  per  ton  of  condenser  capacity  (200 
to  fiOO  cfm  fier  ton  refrigeration),  this  will  be  a  prime 
factor  in  its  ha-ation. 

The  safe  floor  and  roof  loadings  must  lie  che(!ked  and 
reinforcing  steel  Iieams  or  other  types  of  supports  lo¬ 
cated  where  the  engineer  finds  it  necessary  to  carry  the 
added  weight. 

Condenser  on  Roof 

LiM^ating  the  condenser  on  the  roof  of  the  building 
housing  the  compressor  and  its  driver  will  usually  result 
in  the  greatest  economy  of  operation.  If  the  unit  is  instal¬ 
led  in  such  an  area,  it  should  be  placed  so  that  surrounding 
buildings  do  not  interfere  with  the  air  supply  or  exhaust. 
The  condenser  should  also  be  placed  so  that  prevailing 
winds  will  blow  toward  the  air  inlet  as  indicated  in  Fig.  1. 
This  will  aid  the  fans  in  drawing  air  over  condenser  coils 
and  through  the  water  spray. 

An  air  discharge  cowl  similar  to  the  one  shown  in 
Fig.  2  should  lie  installed  on  the  unit  with  its  outlet  pro¬ 
tected  by  a  wire  mesh  screen  to  prevent  any  extraneous 
material  or  objects  entering  the  fan  section  of  the  con¬ 
denser. 

In  the  event  that  the  access  of  free  air  to  the  unit  is 
limited,  an  air  duct  must  lie  installed  to  bring  fresh  air  to 
the  intake  <qienings.  The  duct  increases  the  friction  of 
the  air  circulating  system,  and  lowers  both  fan  volume  and 
condenser  capacity.  The  liest  way  to  handle  the  problem 
is  to  increase  the  fan  speed  to  bring  the  amount  of  air  up 
to  design  cfm. 

If  the  condenser  is  to  have  a  long  operating  life,  the 
air  introduced  to  the  unit  must  be  free  of  any  corrosive 
fumes  that  may  be  present  in  the  atmosphere  from  neigh¬ 
boring  industrial  plants. 

Liquid  R*c«iv«r 

The  liquid  receiver  sise  is  largely  determined  by  the 
design  and  operation  of  the  evaporator  used  on  the  system. 
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While  it  is  desirable  to  have  a  shell  that  can  hold  the  en¬ 
tire  refrigerant  charge  of  the  system,  it  is  more  commonly 
sized  if  it  is  designed  to  act  as  an  operating  receiver 
and  to  absorb  the  seasonal  fluctuations  in  liquid  refrig¬ 
erant  requirements. 

The  receiver,  if  mounted  external  to  the  condenser  cas¬ 
ing,  may  be  located  where  the  ambient  temjierature  is 
higher  than  the  condensing  tenqierature.  However,  when 
the  system  is  in  continuous  operation  and  the  refrigerant 
liquid  drain  line  is  large  enough  to  permit  free  draining 
of  the  liquid  refrigerant  from  the  condenser  to  the  receiver, 
no  difficulty  is  exfierienced.  The  ret'eiver  should  lie  pro¬ 
tected  from  the  direct  rays  of  the  sun  to  prevent  excessive 
tem|ieratures  and  loss  of  capacity  due  to  absorption  of 
heat  by  the  liquid.  It  is  desirable  in  some  cases  to  insulate 
the  receiver  to  eliminate  this  condition. 

When  the  system  shown  in  Fig.  1  is  not  operating,  it 
is  possible  for  the  condenser  to  lie  at  a  higher  tempera¬ 
ture  than  that  of  the  compressor,  causing  some  of  the 
liquid  refrigerant  in  the  receiver  to  become  a  vapor, 
which  if  not  restricted,  will  flow  back  through  the  con¬ 
denser  coils  and  discharge  gas  line  to  the  compressor.  The 
gas  in  the  cool  pipe  line  in  the  building  may  condense 
and  collect  in  the  compressor  heads.  This  will  result  in 
serious  damage  to  the  compressor  when  it  is  again  put  into 
operation.  If  such  conditions  exist,  the  installation  of  a 
check  valve  in  the  gas  line  close  to  its  entry  into  the  con¬ 
denser  is  recommended.  Figure  1  shows  the  check  valve 
in  its  correct  location.  This  valve  will  stop  the  gas  flow 
and  will  prevent  any  liquid  refrigerant  finding  its  way 
to  the  compressor. 

Use  of  an  Oil  Separator 

In  a  refrigerating  system,  an  oil  separator  has  two 
main  functions: 

(1)  To  separate  oil  from  the  discharge  gas  of  the 
system. 


Discharge  line 


Oil  separator 


Fig.  3.  Arrangement  of  condenser  on  roof  above  the  compressor 
with  on  oil  separator  in  the  discharge  line. 
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(2)  To  act  as  a  muffler  in  dampening  out  discharge 
gas  noises. 

In  a  Freon-12  system,  the  oil  normally  travels  with 
the  refrigerant,  and  the  need  for  an  oil  separator  depends 
on  the  low  side  or  evaporator  design.  If  the  oil  will  not 
return  automatically  through  the  suction  line  to  the  com¬ 
pressor,  an  oil  separator  must  be  included  in  the  discharge 
piping.  Where  there  is  any  doubt  at  all,  about  the  return 
of  oil  to  the  compressor,  an  oil  separator  should  be  in¬ 
cluded. 

In  installations  where  the  discharge  line  is  long  and 
oil  can  collect  therein  during  the  ofl-cycle,  and  then  flow 
backward  to  the  compressor,  an  oil  separatt>r  as  shown 
in  Fig.  3  or  a  trap  as  in  Fig.  4,  with  a  muffler  in  place  of 
the  oil  separator,  should  be  installed.  Either  should  be 
placed  in  the  h«»t  discharge  gas  line  near  the  compressor. 
By  providing  a  resevoir  for  the  accumulated  oil,  the  trap 
or  oil  separator  will  prevent  discharged  oil  from  draining 
back  to  the  cylinder  head.  Where  a  loop  is  used,  as  in 
Fig.  4,  and  a  sufficient  quantity  of  oil  has  collected  in 
the  system  to  trap  the  line  before  the  compressor  is  turned 
on,  the  oil  will  be  carried  over  to  the  condenser  and  be  re- 
circulateil  with  the  refrigerant.  The  oil  separator,  as  shown 
in  Fig.  3,  will  drain  the  collected  oil  to  the  compressor. 
The  oil  should  be  returned  to  the  point  on  the  compressor 
recommended  by  its  manufacturer.  If  neither  of  these 
methods  are  utilized,  damage  to  the  compressor  may  oc¬ 
cur  when  it  is  put  into  operation. 

If  an  oil  separator  is  not  required  for  the  system,  a 
muffler  should  be  installed  on  all  refrigeration  cycles 
having  evaporative  condensers.  Its  best  location  is  to  place 
the  muffler  as  close  to  the  compressor  discharge  valve  as 
possible. 

Systems  using  evaporative  condensers  should  be  pro¬ 
vided  with  interlocks  to  prevent  the  compressor  from 
running  before  the  evaporative  condenser  fan  and  spray 
pump  are  o{>erating.  If  units  are  outside  the  machine  room, 
remote  push  buttons  with  pilot  lights  can  l>e  installed  to 
indicate  whether  or  not  they  are  operating. 

The  make-up  water  for  the  unit  is  regulated  by  a  ball 
float  valve  located  in  the  drain  pan.  An  arrangement  simi¬ 
lar  to  that  shown  in  Fig.  5  may  be  used. 

Maintaining  Proper  Condensing  Pressures 

Excessively  low  condensing  pressures  such  as  might 
occur  during  Spring  and  Fall  operation,  must  be  avoided 
to  maintain  sufficient  pressure  at  the  expansion  valve  and 
other  refrigerant  control  devices  which  regulate  the  flow 


Fig.  4.  Typical  piping  diogrom  with  muffler  and  pipe  trap  in 
discharge  line  instead  of  oil  seporator. 


of  liquid  to  the  evaporator.  By  decreasing  the  air  flow  with 
the  use  of  air-inlet  damfiers,  it  is  possible  to  maintain 
condensing  pressures  for  this  purpose.  Dampers  may  l>e 
operated  manually  or  automatically.  As  the  wet  bulb  tem¬ 
perature  drops,  the  damper  will  maintain  constant  con¬ 
densing  pressure  by  partially  closing  and  thus  reducing 
the  air  supply. 

Condensing  pressure  may  also  be  maintained  by  inter¬ 
mittent  operation  of  the  spray  pump,  fans,  or  a  combina¬ 
tion  of  both,  by  means  of  a  pressure  switch.  This  can  lie 
accomplished  by  allowing  the  fan  or  pump  motors  to 
operate  at  the  lowest  condensing  pressure  that  will  insure 
proper  liquid  feed  to  the  evaporator.  An  alternate  arrange¬ 
ment  may  be  used  so  that  water  will  only  be  allowed 
to  flow  over  the  condenser  coil  surfaces  when  the  con- 


Fig.  6.  Condenser  located  indoors 
on  some  level  os  compressor. 
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fresh  air  can  be  brought  in  and  discharged  to  the  atmos¬ 
phere  without  recirculating  the  same  air.  F'igure  6  shows 
a  typical  placement  of  this  kind. 

When  the  unit  is  located  at  or  about  the  same  level  as 
that  of  the  compressor,  piping  is  done  in  the  same  manner 
as  for  any  condenser.  A  muffler  or  oil  separator  should, 
in  all  cases,  be  installed  in  the  discharge  gas  line. 

As  the  discharged  air  will  l>e  nearly  saturated  with  water 
vapor,  it  should  not  be  exhausted  ^here  condensation 
would  be  objectionable. 


dens(*r  pressure  has  reached  a  hxed  predetermined  point. 

Tlie  sump  pan  and  water  lines  must  be  drained  and  the 
control  so  designed  that  the  spray  water  pump  may  l)e 
shut  off  during  the  winter  season  or  when  the  air  tempera¬ 
tures  are  likely  to  fall  lielow  32F.  The  condenser  thus  be¬ 
comes  an  air  cooled  unit  but  it  will  rarely  have  its  full 


Fig.  8.  Typicol  or- 
rongament  for  com¬ 
bining  two  ditchorge 
openings  on  conden¬ 
ser  into  or>e  dis¬ 
charge  duct. 
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rated  rapacity  even  under  extreme  low  outside  tempera¬ 
tures.  The  ratio  of  dry  coil  capacity  to  normal  wetted  ca¬ 
pacity  can  l>e  obtained  from  the  manufacturer’s  ratings. 

Location  of  Unit 

Evaporative  condensers  may  be  installed  indoors  when 


Indoor  Installation 

When  the  unit  is  situated  in  the  engine  room,  it  may 
serve  in  ventilating  the  machine  room  since  c'^mpressors 
are  often  confined  to  a  small  area.  To  prevent  an  excessive 
load  on  the  building  heating  system  in  cold  weather,  the 
unit  should  have  an  outside  air  duct. 

Since  on  indoor  installations,  ducts  are  often  reijuired 
for  intake  and  exhaust,  they  should  be  carefully  planned 
to  prevent  excessive  friction  losses.  Fan  sfieeds  and  motor 
sizes  must  both  lie  checked  as  previously  discussed  in  this 
article. 

Where  units  with  more  than  one  fan  discharge  opening 
on  the  unit  are  installed  with  the  discharge  openings  mani¬ 
folded  together,  be  sure  that  the  connections  from  each  fan 
are  brought  into  the  main  duct  at  an  angle  to  the  duct  as 
shown  in  Fig.  8  and  not  directly  as  illustrated.  Figure  7 
shows  the  tyjie  of  ells  to  be  used. 

Use  of  Several  Evaporative  Condensers 

Where  it  is  net^essary  to  have  two  compressors  and  two 
evaporators  to  handle  the  refrigeration  load,  an  evapora¬ 
tive  condenser  with  two  coil  circuits  should  be  used.  These 
two  circuit  units  are  constructed  by  dividing  the  total  con- 


Discharge 
gas  inlet 
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densing  coil  surface  into  two  coils,  and  providing  separate 
inlet  and  outlet  connections  on  each  coil.  The  system  con¬ 
trol  should  be  so  set  up,  that  the  evaporative  condenser  fan 
motor  and  spray  water  pump  remain  o|>erating  as  long  as 
the  compressor  in  either  circuit  is  operating.  Since  the 
refrigerant  cycle  is  completely  separate,  a  liquid  receiver 
must  he  used  with  each  circuit.  The  same  rule  applies  to 
oil  separator,  check  valve  and  muffler  where  these  are 
needed. 

So  many  prtthlems  of  refrigerant  piping  must  be  con¬ 
sidered  where  se-'eral  evaporative  condensers  are  inter¬ 
connected,  it  is  wise  ti)  avoid  this  tyjie  of  system.  Design 
the  installation  for  individual  compressor  and  evaporative 
condenser  or  use  multiple  compressors  with  two-circuit 
condensers. 

If  it  is  necessary  to  inter-connect  thes«*  condensers,  the 
system  should  l>e  designed  to  equalize*  the  pressure  drop 
through  all  coil  circuits,  and  to  properly  distribute  the 
refrigerant  gas  to  each  unit.  Figure  9  shows  the  correct 
arrangement  of  two  condensers  connected  in  parallel  with 
one  receiver  but,  of  course,  the  piping  does  not  show  the 
required  equalization  connections  for  the  return  of  oil  to 
the  compressors. 

When  the  capacity  of  an  installation  is  increast'd  by 
adding  compressors  and  condensers,  the  design  will  l)e 
more  complex.  The  pressure  drop  or  length  of  coil  circuit 
in  the  present  condenser  may  not  be  known  or  the  new 
tmes  cannot  be  furnished  with  the  same  size  and  length  of 
coil.  Adequate  equalizing  connections  between  discharge 
and  liquid  lines  are  excessive  in  first  cost  or  practically 
impossible  to  make,  due  to  the  existing  space  require¬ 
ments. 

Evaporative  Condenser  Plus  Shell  and  Tube  Condenser 

Designs  involving  these  installations  necessitate  the  use 
of  separate  systems.  Due  to  the  fact  that  the  pressure  drop 
through  the  shell  and  tube  condenser  on  the  refrigerant 
side  is  negligible,  it  will  cause  the  backing  up  of  the  liquid 
into  the  coils  of  the  evaporative  condenser,  greatly  reduc¬ 
ing  its  capacity. 

Liquid  Sub-cooling  Coils 

Liquid  sub-cooling  in  an  evaporative  condenser  is  pro¬ 
vided  to  either  increase  its  capacity  or  to  prevent  flash 
gas  troubles  in  the  liquid  line  at  the  expansion  valve. 
Figure  lU  shows  how  to  arrange  a  sub-t‘ooling  coil  in  the 
tank  of  a  unit. 

The  suggested  flow  of  liquid  should  be  carefully  noted 
for:  (1)  it  flows  from  the  bottom  connection  of  the  con¬ 
denser  coil  to  the  liquid  receiver;  (2)  the  saturated  liquid 
is  piped  to  the  inlet  of  the  sub-cooling  coil;  (3)  the  sub¬ 
cooled  liquid  flows  directly  to  the  expansion  valve.  Where 
the  liquid  line  is  long  and  ambient  tem[>eratures  high, 
most  of  the  increased  capacity  will  be  lost.  Sub-cooling 
for  proper  expansion  valve  operation  should  then  be  ac¬ 
complished,  in  such  cases,  by  the  use  of  a  suction  heat 
exchanger. 

Purging 

The  purge  valve  should  be  located  at  the  highest  point 
of  the  gas  piping  at  the  condenser,  or  on  the  top  of  the 
receiver,  allowing  removal  of  non-condensable  gases  from 
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Fig.  10.  Condenser  orrongement  with  liquid  subcooling  coil. 


the  sy.Htcm.  When  the  valve  is  placed  on  top  of  the  receiver, 
it  should  be  as  far  away  from  the  drainage  point  of  the 
condenser  as  possible.  This  placement  insures  a  more 
complete  purging  of  air  from  the  system  with  a  minimum 
loss  of  refrigerant. 

Wafer  Treatment 

A  spray  water-bleeder  or  continuous  overflow  should 
lie  provided  to  decrease  the  deposits  of  solid  concentrates 
in  the  spray  water.  Chemical  treatment  of  the  make-up 
water  will  prevent  excessive  amounts  of  salts  collecting  in 
the  condenser. 

The  facilities  of  a  company  familiar  with  water  treat¬ 
ment  or  the  consultation  with  a  chemist  on  this  problem, 
are  advisable  for  this  asfiect  of  o|)eration.  This  move  will 
show  good  results. 

Maintenance 

1  he  maintenance  of  this  tyjie  of  condenser  consists 
chiefly  in  keeping  the  fan  and  pump  motors  in  good  work¬ 
ing  order.  The  spray  nozzles  and  pi|)es  must  be  cleaned 
regularly  and  the  eliminator  plates  pro|)erly  conditioned. 
The  casing  of  the  unit  should  l>e  coated  with  a  reflective 
paint  having  good  corrosive  resistant  properties  when  the 
unit  is  bleated  out-of-doors.  Metal  parts  exposed  to  the 
action  of  the  recirculated  water  should  also  be  processed 
to  impede  rusting. 

Kvaporative  condensers  provide  a  most  satisfactory 
means  for  removing  the  necessary  heal  to  li(|uify  the  re¬ 
frigerant  in  a  refrigerating  cycle. 

The  condenser  as  designed  and  manufactured,  fulfills 
all  the  requirements  of  existing  conditions  or  potential 
conditions  relative  to  its  installation.  Its  space  require¬ 
ments,  its  flexibility  to  location,  its  saving  on  water  by 
recirculation,  its  adaptability  to  winter  ofieration,  its  easy 
conversion  to  serve  multiple  compressors,  its  low  operat¬ 
ing  costs  and  finally  its  uncomplicated  maintenance.  All 
of  these  important  factors  add  up  to  an  economical, 
trouhle-free  condenser. 
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Whether  air  it  to  be  heated  or  cooled,  wetted  or  dried, 
or  it  to  undergo  a  complex  change  involving  both  temper¬ 
ature  and  humidity,  there  it  a  very  ttrong  chance  that 
the  method  utad  to  accomplith  the  purpote  will  include 
the  ute  of  a  controlled-temperature  wetted  turface.  Here 
are  the  principlet  involved. 


AWIDK  variety  of  median inm a  in  available  for  condi¬ 
tioning  air  through  ute  or  influence  of  a  wetted 
Hurface.  Air  wanhert,  gaH  scrubbers,  wetted  transfer  sur¬ 
faces,  pt)rous  coils,  spray  ponds,  and  cooling  towers  are 
all- -in  a  qualitative  sense — alike  in  that  respect.  It  is  in¬ 
teresting  and  informative  to  note  that,  psychrometrically, 
all  such  devic^es  are  based  on  the  same  principles,  and 
any  differences,  therefore,  are  largely  a  matter  either  of 
degree  or  of  economic  practicability. 

Fundamental  Principles 

The  controlled-tem|)erature  wetted  surface  accom¬ 
plishes  its  purpose — whatever  that  purpose  may  l»e — by 
the  action,  either  alone  or  in  combination  of  one  or  more 
of  three  major  characteristics: 

( 1 )  It  provides  a  boundary  acting  as  either  a  source  or 
receiver  of  liquid  water;  thus  adequate  “makeup”  or 
“bleeding"  is  provided  to  assure  maintenance — in  the 
ideal  case — of  steady  state  conditions  at  the  boundary 
with  free  transfer  of  mass  either  to-or-from  the  |>assing 
air  stream. 

(2)  It  establishes  a  pressure  gradient  between  the 
boundary  surface  and  the  passing  air  stream  thereby  as¬ 
suring  mass  flow  in  the  desired  direction. 

(3)  It  sets  up  a  temjierature  difference  lietween  sur¬ 
face  and  air  stream  to  induce  the  transfer  of  sensible  heat 
either  to  or  from  the  air  stream. 

The  above  three  determining  characteristics  represent 
separate  parts  of  the  transfer  function,  but  they  are  close¬ 
ly  interrelated  and  a  change  in  any  one  will  affect  the 
rate  of  reacti«)n  of  the  other  two.  It  is  not  essential,  for 
example,  that  steady  state  exist  at  the  wetted  surface;  in 
air  washers  (of  the  non-adiabatic  type)  steady  state 
would  very  rarely  occur,  as  the  falling  droplet  would 
necessarily  either  receive  or  reject  stored  thermal  energy 
during  its  passage  from  spray  to  basin;  the  drop  tem¬ 
perature  would  accordingly  increase  (»r  decrease,  in 
washers  having  a  large  mass  ratio  of  water  flow  to  air 
flow  (as  some  types  of  gas  scrubbers)  the  transient 
change  in  droplet  energy  might  l>e  so  small  as  compared 
with  the  mass  that  the  temperature  change  of  the  droplet 
could  l>e  considered  insignificant.  With  wetted  transfer 
surface,  as  refrigerant-cooled  coils  with  condensation  u<-- 
curring  on  the  outside,  there  would  be  excellent  oppor¬ 
tunity  for  practically  steady  state  conditions  to  exist. 

In  view  of  the  indicated  kinds  of  variation  in  oper¬ 
ating  conditions,  it  is  evident  that  any  one  particular 


Fig.  1.  Wetted  surface  under  steady  state  conditions. 


tyjM*  «»f  controlled-temp,;rature  wetted  surface  can  not  only 
vary  greatly  from  others,  but  can  likewise  l)e  subject  to 
u  wide  range  in  variation  with  respect  to  its  own  designed 
jierformance  characteristic.  Thus  such  surfaces  may 
closely  approach  steady-state  performance  or  they  may 
vary  so  greatly  that  the  transient  effects  will  overwhelm¬ 
ingly  predominate.  Fortunately,  the  influence  of  tran¬ 
sience  is  primarily  with  respect  to  the  quantitative  rather 
than  the  qualitative  performance  of  such  a  surface.  An 
analysis  based  on  the  assumption  of  steady  state  will 
therefore  more  simply  permit  a  rational  interpretation 
of  the  actual  surface  and  such  an  analysis  will  also  pro¬ 
vide  a  convenient  starting  place  for  the  more  precise 
quantitative  evaluation,  if  this  should  subsequently  l>e 
needed. 

The  Dynamic  Transfer  Surface 

In  subsequent  sections  the  psychrometric  review  will 
provide  detailed  qualitative  analysis  of  each  of  the  seven 
critical  operating  conditions  that  occur  with  controlled- 
temperature  surfaces.  Before  considering  these  sp(K:ial 
cases,  however,  it  is  desirable  to  examine  a  generalized 
wetted  transfer  surface  and  to  visualize  both  the  types  of 
the  processes  and  the  process  directions  which  can  there 
occur.  Fig.  1  represents  an  element  of  a  controlled-tem- 
{)erature  wetted  surface  which  is  considered  to  be  acting 
under  steady  state  conditions  (that  is,  no  variation  in 
|M)int-to-puint  tenqterature  or  humidity  is  occurring  with 
res(>e<‘t  to  time;  the  state  of  the  passing  air  stream  varies 
with  position,  but  not  with  time}. 

In  this  particular  case  a  metal  transfer  surface  sepa- 
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rates  the  passing  air-vapor  stream  from  a  transfer  fluid 
located  beneath  the  surface;  the  transfer  fluid  can  be 
either  a  refrigerant  or  a  heating  medium,  the  sole  func¬ 
tional  difference  being  that  —  if  a  heating  medium  — 
water  would  have  to  be  supplied  to  the  outside  of  the 
surface  to  make  up  for  the  rate  of  humidifying  mass 
transfer  from  this  surface.  Adjacent  to  the  exterior  of 
the  transfer  surface  is  a  thin  layer  of  liquid  water  and 
exterior  to  this  layer  there  will  necessarily  be  a  very  thin 
stagnant  layer — or  film — of  air  saturated  with  steam  at 
the  approximate  temperature  of  the  liquid  layer.  Since 
the  saturated  vapor  is  at  the  approximate  temperature  of 
the  liquid  layer  the  vapor  pressure  which  it  exerts  will 
be  obtainable  from  tables  of  pro|)erties  of  steam  as  the 
saturation  pressure  corresponding  to  the  liquid  layer 
temperature.  Note,  therefore,  that  the  vapor  pressure 
exerted  by  the  water  molecules  in  the  saturated  him  is 
entirely  independent  of  the  state  of  the  passing  air-vapor 
stream  and  is  independently  determined  by  the  condi¬ 
tions,  imposed  from  within,  which  exist  at  the  steady-state 
wetted  surface  of  the  transfer  member.  (If  the  system 
consisted  of  a  droplet  of  water  the  situation  would  be 
the  same,  the  vapor  pressure  in  the  film  then  being  de¬ 
termined  by  the  temperature  of  the  mass  of  water  within 
the  drop.  I 

The  vapor  pressure  within  the  passing  air-vapor  stream 
is,  from  the  psychrometric  chart,  determined  as  a  fixed 
characteristic  of  its  absolute  humidity,  which  also  deter¬ 
mines  its  dew-point  tem|)erature.  Thus  if  the  clew-point 
temperature  of  the  tir-vapor  exceeds  the  tem|)erature  of 
the  transfer  surface  ( regardless  of  the  dry  bulb  or  wet 
bulb  temperatures  of  the  air-vapor  |  there  will  exist  a 
pressure  gradient  from  the  passing  air  stream  in  the  direc¬ 
tion  of  the  wetted  surface.  In  terms  of  the  physical  system, 
the  initial  tendency  of  vapor  to  flow  from  the  main  body 
of  the  passing  air-vapor  stream  toward  the  transfer  sur¬ 
face  is  strictly  a  mass-transfer  phenomenon,  due  entirely 
to  a  pressure  difference  which  is  established  by  the  fixed- 
temperature  wetted  surface.  At  this  stage  in  the  process 
the  tendency  toward  drying  of  the  air  stream  will  l)e  inde¬ 
pendent  of  heat  transfer — either  sensible  or  latent — and 
the  sole  driving  force  will  be  that  due  to  difference  in 
vapor  pressure.  Conversely,  if  the  dew-point  temperature 
of  the  air-vapor  stream  is  less  than  the  wetted  surface 
temperature  the  vapor  pressure  gradient  will  be  away 
from  the  surface  and  the  initial  tendency  will  be  for 
vapor  to  flow  from  the  saturated  film  out  into  the  passing 
stream.  As  a  final  case,  if  the  surface  is  maintained  at 
the  same  temf)erature  as  the  air-vapor  dew  point  tempera¬ 
ture,  there  will  not  l)e  a  pressure  gradient,  no  tendency 
for  mass  flow  will  exist,  and,  for  the  initial  condition, 
there  would  neither  l)e  a  humidifying  or  a  dehumidifying 
effect. 

From  these  considerations  it  is  evident  that  one  and 
only  one  variable — temperature  of  the  wetted  surface — 
determines  the  initial  impulse  with  respect  to  humidifica¬ 
tion  or  dehumidification.  With  dew  point  tenqierature  of 
the  air-vapor  as  a  critical  boundary  both  the  direc;tion 
and  the  magnitude  of  the  initial  mass  transfer  charac¬ 
teristic  of  the  system  are  fixed  in  terms  of  surface  tem- 
(lerature. 

Returning  now  to  Fig.  1,  consider  the  dynamics  of  the 
system  subsequent  to  the  initial  tendency  toward  mass 
transfer.  Assume,  for  example,  that  the  wetted  surface  is 


at  a  temperature  greater  than  the  dew  point  temperature 
of  the  air-vapor  stream.  As  a  result  of  the  initial  vapor 
pressure  gradient,  molecules  from  the  saturated  film  will 
undergo  mass  transfer  out  into  the  stream.  But  reduction 
of  molecular  pressure  within  the  film  w  ill  change  the  film 
vapor  from  a  saturated  to  a  super-heated  state  and  a 
tendency  will  then  exist  for  evaporation  to  occur  from 
the  liquid  layer  into  the  unsaturated  film.  Evaporation, 
however,  requires  supplying  the  latent  heat  of  vaporiza¬ 
tion  to  the  mass  of  liquid  which  is  undergoing  phase 
change  so  it  follows  that  this  quantity  of  thermal  energy 
must  flow  to  the  evaporating  surface  either  from  the 
transfer  fluid  back  of  the  transfer  surface  or  out  of  the 
air  stream  and  inwardly  through  the  saturated  film.  The 
direction  of  the  transfer  will  obviously  de{)end  on  the 
relationship  lietween  the  temperature  of  the  transfer  fluid 
and  the  dry  bulb  temperature  of  the  air-vapor  stream. 

Process  Paths 

In  the  operation  of  a  wetted  transfer  surface  there  are 
thus  five  process  paths  which  enter  into  determination  of 
its  f)erformance: 

(1)  If  humidification  or  dehumidification  is  occurring 
there  must  be  a  fl«)w  of  liquid  water  from  the  liquid  sur¬ 
face  either  to  or  from  storage  in  a  source  or  receiver  (as 
a  droplet  I  or  to  or  from  some  external  container. 

(2)  If  humidification  «>r  dehumidification  is  (Hu-urring 
there  must  be  a  difference  in  vapor  pressure  to  maintain 
the  required  transfer  «)f  mass  to  «>r  from  the  evaporating 
surface. 

(3)  Accompanying  the  mass  transfer  will  i>e  an  energy 
transfer  of  the  latent  heat  of  vaporization,  this  transfer 
occurring  from  the  evaporating  or  condensing  surface  to 
or  from  the  air  stream  by  the  mechanism  of  mass  trans¬ 
fer  rather  than  heat  transfer. 

(4)  .Sensible  heat  transmission  may  occur  to  the  liquid 
surface  either  from  the  air-vapor  stream  or  from  the 
transfer  fluid;  this  transfer  can  occur  in  either  or  both 
directions,  the  rate  in  each  case  being  fixed  by  the  con¬ 
ditions  which  govern  conduction  and  convection. 

(5)  The  net  total  heat  transfer  for  the  system  can  l)e 
in  either  direction  and  can  equal  either  the  sum  or  the 
difference  of  the  sensible  and  latent  heat  fractions  of  the 
t«)tal.  The  mechanism  of  total  heat  transmission  will,  in 
general,  be  non-continuous  since  the  latent  fraction  will 
approach  a  condensing  surface  by  mass  transfer  and 
leave  such  a  surface  by  conduction  or  convection  where¬ 
as  the  sensible  heat  fraction  will  undergo  transfer  only 
by  the  mechanisms  of  conduction  and  c»invection.  Ob¬ 
viously,  therefore,  analysis  of  the  |)erformance  of  a  wet¬ 
ted  surface  will  require  separate  consideration  of  the 
numerous  separate  and  relatively  inde|)endent  thermal 
and  mass  paths  which  make  up  the  combined  process; 
under  these  circumstances  it  should  not  lie  surprising 
that  wetted-surface  conditioning  units  sometimes  have 
experimental  performance  characteristics  which  disclose 
discontinuities  that  are  difficult  if  not  impossible  to 
quantitatively  interpret. 

Critical  Loading  Conditions 

In  earlier  discussion  it  was  established  that  the  rela¬ 
tionship  between  wetted  surface  tenqierature  and  air- 
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Fig.  2.  Ca»9  I.  Wetted  surface  temperature  lower  than  air-vapor 
dewpoint,  LH  latent  heat;  SH-  sensible  neat;  TH  total  heat. 


vapor  teniftrraiure  detcrininea  whether  the  air  atream  ia 
)>eing  huniidihrd  or  dehumidified;  in  another  sense  this 
relationship  ran  i>e  said  to  fix  the  direction  and  the 
magnitude  of  the  latent  heat  transfer — assuming  that 
any  such  transfer  is  taking  place.  Similarly,  the  relation¬ 
ship  l>etween  wetted  surface  tem|>erature  and  wet  hulh 
tem|H*rature  of  the  air-vapor  stream  fixes  the  direction 
and  magnitude  of  total  heat  transfer  to  or  from  the  sys¬ 
tem.  Lastly,  the  dry  bulh  temperature,  wetted  surface 
tem|>erature  relationship  fixes  the  direction  and  magni¬ 
tude  of  the  sensible  fraction  of  heat  transfer.  In  addition 
to  the  three  critical  boundary  conditions  which  these 
three  psychrometric  temperatures  determine  there  are 
four  regions  on  the  psychnmietric  chart,  bounded  on  one 
or  on  both  tides  by  the  psychrometric  temperatures,  in 
which  wetted  surface  performance  maintains  continuity 
with  res|)e»'t  to  all  five  of  the  process  paths.  Thus  the  four 
regions  plus  the  three  hxed  temjierature  lines  establish 
seven  critical  loading  conditions  each  of  which  is  char¬ 
acterized  by  a  unique,  and  qualitatively  unchanging,  re¬ 
lationship  among  the  directional  relationships  for  mass 
transfer,  sensible  heat  transfer,  latent  heat  transfer,  and 
total  heat  transfer. 

In  spite  of  their  inherent  consistency  the  five  critical 
loading  conditions  include  some  external  conditions 
which,  at  first  glance,  seem  strange  or  unlikely.  Thus 
refrigeration  may  l»e  retjuired  (that  is,  total  heat  flow 
from  the  system )  for  certain  conditions  of  either  humidi¬ 
fication  or  dehuniidification  and,  conversely,  heating  may 
lie  necessary  even  when  the  object  of  the  conditioning  is, 
in  part,  to  reduce  the  tenqierature  of  the  air-vapor  stream. 
Kach  of  the  seven  critical  loading  conditions  will  now  lie 
given  separate  consideration. 

Cane  1:  The  If  el  led  Surface  Temperalure  is  Lower 
lhan  the  Dew  Point  Temperature  of  the  Passing  Air- 
Vapor  Stream.  Fig.  2  shows  a  psychrometric  representa¬ 
tion  of  this  critical  h»ading  condition  and  indicates  the 
directions  of  the  \arious  transfer  processes.  The  wetted- 
surface  tenqierature,  t„  (refer  to  Fig.  2)  is  less  than  the 
dew  |M»int  temperature  by  an  amount  t,f-t«,  hence  this 
gradient,  acting  through  tlie  saturated  him,  the  liquid 
layer,  and  the  transfer  surface  tends  to  maintain  a  trans¬ 
fer  of  sensible  heat  from  the  passing  air-vapor  stream 
to  the  transfer  fluid  back  of  the  transfer  surface.  The 
vapor  pressure  in  the  air-vapor  stream  is  pg  whereas  the 
vapor  pressure  in  the  saturated  film  is  less  by  an  amount 
Pa*p<:  this  difference  maintains  mass  transfer  of  vapor 


from  the  air-vapor  stream  toward  the  saturated  him.  But 
the  vapor  pressure  within  the  him  cannot  exceed  its 
saturation  value  at  him  temperature,  hence  as  water 
molecules  enter  the  him  condensation  must  occur  with 
maintenance  of  hxed  vapor  pressure  and  liberation  of 
the  latent  heat  of  vaporization.  The  latent  heat  is  carried 
into  the  him  by  mass  transfer,  is  there  converted  to 
sensible  heat  during  the  process  of  phase  change  and 
subsequently  flows  by  convection  and  conduction  through 
the  transfer  surface  and  through  the  liquid  him  on  the 
opposite  side  of  the  transfer  surface.  The  total  heat  trans¬ 
fer  from  liquid  layer  through  to  transfer  fluid  occurs 
by  the  mechanisms  of  heat  transmission  and  is  equal 
to  the  total  of  the  sensible  and  latent  heat  loads  which 
are  delivered  to  the  saturated  him.  Note,  therefore,  that 
temperature  difference  from  air-vapor  stream  to  saturated 
layer  controls  the  rate  of  sensible  cooling  only,  whereas 
the  tem|)erature  difference  from  liquid  layer  to  transfer 
fluid  must  1)6  sufficient  to  transfer  the  sensible  and  latent 
heat  loads  at  those  rates  which  correspond  to  equilibrium 
steady-state  conditions  for  the  system. 

The  hnal  state  of  the  passing  air-vapor  stream  will  be 
at  some  point,  as  /  in  Fig.  2,  approximately  on  the 
straight  line  connecting  the  initial  stream  state,  a,  and 
the  state,  s,  of  the  saturated  him.  The  heat  loads  (from 
the  psychrometric  sketch  in  Fig.  2)  will  then  be  equal 
to  the  enthalpy  difference  (hg-hg,)  for  latent  load  in  Btu 
|)er  pound  of  dry  air,  the  enthalpy  difference  (h*,-h/)  for 
sensible  load  in  Btu  per  pound  of  dry  air,  and  the  sum 
of  these  enthalpy  differences,  or  (hg-h/)  for  the  total  heat 
load  expressed  in  the  same  units. 

The  system  as  a  whole  will  operate  to  provide  cooling 
with  dehumidiheation  and  its  connection  with  the  external 
environment  will  necessitate  refrigeration  (or  some  other 
means  of  heat  extraction)  together  with  a  discard  receiver 
for  the  licjuid  water  extracted  from  the  air-vapor  mixture. 

Case  2:  The  Wetted  Surface  Temperature  is  Equal  to 
the  Dew  Point  Temperature  of  the  Passing  Air-Vapor 
Stream.  The  psychrometric  and  transfer  surface  repre¬ 
sentations  of  this  case  are  illustrated  in  Fig.  3.  Since  the 
dew  point  and  wetted  surfaces  temperatures  are  equal  it 
follows  that  there  will  not  be  a  pressure  gradient  between 
the  air-vapor  stream  and  the  transfer  surface  (pa=Pi)-  In 
consequence  the  thermal  performance  of  the  wetted  sur¬ 
face  will  be  exactly  the  same  as  that  of  a  dry  surface 
except  that  the  presence  of  the  liquid  layer  will  provide 
slight  added  thermal  resistance  to  heat  transfer  and  may 


Fig.  3.  Case  2.  Wetted  surfoce  temperature  equal  ta  air-vapor 
dewpoint. 
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alter  the  value  of  the  film  coefficient  of  heat  transfer  on 
the  outer  side  of  the  transfer  surface.  The  psychrometric 

process  will  be  one  of  simple  cooling  along  the  line  a - s 

to  some  intermediate  point  (determined  by  the  by-pass 
factor  of  the  particular  equipment  I  as  /.  If  transfer  coils 
were  used,  it  is  evident  that  there  would  be  no  reason 
for  keeping  the  surface  wetted,  but  the  visualization  at 
left  of  Fig.  3  does  closely  correspond  to  that  which  would 
exist  in  an  air  washer  where  the  ratio  of  water-t«>-air 
mass  flow  rate  was  high  and  the  droplets  therefore  under¬ 
went  inappreciable  temperature  change;  in  such  a  case 
cooling  coils  or  other  means  would  be  needed  to  extract 
heat  from  the  droplets  prior  to  each  return  to  the  sprays. 

The  rate  of  heat  extraction  for  this  system  would  then 
l)e  the  enhalpy  difference  (h„-h/),  this  value  being  equal 
to  both  sensible  and  total  loads.  Rate  of  heat  extraction 
could  als«)  l>e  calculated  as  the  product  of  the  humid 
sj)ecific  heat  of  the  air-vapor  stream  at  the  known  dew 
point  temperature  multiplied  by  (ta-t/). 

Case  3:  The  Wetted  Surface  Temperature  is  Greater 
than  the  Dew  Point  Temperature  but  Less  than  the  Wet 
Bulb  Temperature  of  the  Passing  Air-Papor  Stream. 
In  this  case  ( refer  to  Fig.  4)  a  vapor  pressure  gradient 


Fig.  4.  Cose  3.  Wetted  surfoce  temperature  greoter  thon  oir- 
vapor  dewpoint  but  less  thon  air-vopor  wet  bulb. 


(p« — Pa)  tends  to  establish  mass  transfer  from  the  satu¬ 
rated  film  out  to  the  passing  stream  while  a  temperature 
gradient  (ta  —  t,)  acts  in  the  opposite  direction  to  provide 
sensible  cooling  of  the  air-vapor  stream.  Since  the  final 
state  of  the  stream,  at  /  along  line  a  —  s,  is  one  for  which 
the  enthalpy,  h/,  is  lower  than  the  initial  value,  hg,  it 
follows  that  the  cooling  effect  on  the  air-vap«>r  stream 
provides  a  source  of  energy  at  the  liquid  surface  which 
exceeds  the  amount  needed  to  supply  the  latent  heat  of 
vaporization.  In  effect  heat  transfer  brings  thermal  energy 
from  the  stream  to  the  liquid  surface  where  a  substantial 
portion  is  converted  to  latent  heat  and  returned  by  mass 
transfer  to  the  air  stream;  the  excess  of  transferred  sensi¬ 
ble  cooling  is  then  dissipated  as  the  total  heat  transfer 
(equal  to  sensible  transfer  from  air  minus  latent  transfer 
to  air)  to  the  transfer  fluid  and  hence  from  the  system. 

With  Case  3,  as  with  the  two  previous  cases,  refrigera¬ 
tion  or  other  cooling  effect  is  required,  but  the  accom¬ 
panying  change  in  state  of  the  air-vapor  stream  involves 
simple  cooling  combined  with  humidification.  The  sensi¬ 
ble  load  is  (ha-h,)  Btu  per  lb  of  dry  air,  the  latent  heat 
load  is  (hr-h«)  Btu  per  lb  and  the  total  heat  load  is  the 
difference  l>etween  the  two  or  (ha-h;)  Btu  per  lb. 


Fig.  5.  Cose  4.  Wetted  surfoce  temperoture  equol  to  oir-vopor 
wet  bulb. 


Case  4:  The  Wetted  Surface  Tem{ierature  is  Equal  to 
the  Wet  Bulb  Temperature  of  the  Passing  Air-V apor 
Stream.  This  case,  corresponding  approximately  to  o})era- 
tion  under  adiabatic  conditions,  is  commonly  us«‘d  in 
many  tyjtes  of  air  conditioning  equipments  such  as  adia¬ 
batic  air  washers  and  unit-type  evaporative  coolers.  As 
shown  in  F'ig.  5,  a  vapor  pressure  gradient  (p,-p,)  estab¬ 
lishes  mass  transfer  from  the  saturated  film  i>ut  to  the 
passing  stream  whereas  a  temperature  gradient  in  the 
opposite  direction  (bi-t,)  establishes  a  flow  of  sensible 
heat  from  the  air-vapor  mixture  to  the  liquid  layer.  For 
all  practical  purposes  the  rate  of  sensible  transfer  is  equal 
to  the  latent  heat  reejuirements,  hence  neither  the  total 
heat  content  of  the  air-vapor  mixture  nor  of  the  system 
as  a  whole  undergoes  appreciable  change. 

In  two  minor  respects  an  exact  balance  is  not  obtained: 

(1)  Assuming  that  make-up  water  to  the  wetted  sur¬ 
face  enters  at  the  wet  bulb  tenqierature  of  the  air-vapor 
stream,  it  follows  that  this  make-up  brings  into  the 
system  an  amount  of  external  energy  equal  to  the  heat 
of  the  liquid;  this  amount  is  small  for  normal  tenq>era- 
tures,  but  can  lie  corrected  for  by  using  a  correcte<l  proc¬ 
ess  line  for  constancy  of  the  sigma  heat  content  rather 
than  constancy  of  enthalpy  (sigma  heat  content  lading 
defined  as  enthalpy  less  the  heat  of  the  ass«>ciated  liquid 
Ixdween  the  wet  bulb  tem))erature  at  any  state  and  32  F). 

(2)  Precise  experimentation  has  shown  that  the  true 
temfierature  of  adiabatic  saturation  differs  slightly  from 
the  wet  bulb  temperature;  the  difference  is  due  to  de¬ 
parture  from  unity  of  the  ratio  of  thermal  film  resistance 
to  mass  transfer  film  resistance,  but  is  not  of  engineering 
significance  for  tem|)eratures  lower  than  120  F'. 

When,  as  usually  occurs,  the  make-up  water  is  supplied 
to  the  unit  at  some  temperature  other  than  the  wet  bulb 
tenqierature  of  the  air-vapor  mixture  there  will  l>e  a 
transient  interval  corresponding  to  o{)eration  as  in  either 
(’ase  3  or  Ctse  5  (de|)ending  on  whether  the  make-up 
water  is  too  cool  or  too  warm)  during  which  the  system 
will  o|>erate  non-adiabatically  and  the  water  tem|ierature 
— during  re[)etitiouB  passage  through  the  sprays — will  l>e 
altered  until  it  is  practically  equal  to  the  wet  bulh  teni- 
jieralure  of  the  entering  air-vapor  stream. 

Case  5:  The  Wetted  Surface  Temperature  is  Greater 
than  the  Wet  Bulb  Temperature  but  I^ess  than  the  Dry 
Bulb  Tem\>erature  of  the  Passing  Air-Vapor  Stream.  As 
the  wetted  surface  tenqierature  increases  through  the 
jisychrometric  region  covered  by  this  case  the  required 
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Fig.  6.  Com  5.  Wetted  turfoce  temperoture  greater  than  wet 
bulb  but  less  than  dry  bulb  of  oir-vopor  stream. 


total  heat  flow  to  the  syetem  increaneH,  the  degree  of  hu¬ 
mid  ifieation  increased,  and  the  sensible  cooling  effect 
decreases.  As  shown  in  Fig.  6  the  temperature  gradient 
(ttf-t»)  establishes  convective  transfer  from  air-vap<ir 
stream  to  liquid  surface  while  the  opposite  pressure 
gradient  (pvpa)  brings  about  a  large  humidification  rate 
with  correspondingly  large  mass  transfer  and  latent  heat 
transfer  from  the  saturated  film  out  into  the  stream. 
I..atent  heat  requirements  exceed  the  energy  which  reaches 
the  liquid  surface  as  a  result  of  sensible  cooling,  hence 
a  make-up  of  sensible  heat  for  conversion  to  latent  heat 
must  be  supplied  through  the  transfer  surface  from  the 
transfer  fluid.  The  change  occurring  due  to  passage  of 
the  system  from  the  region  of  Case  3  to  that  of  (^ase  5  is 
a  change  from  a  refrigeration  (or  other  cooling)  system 
to  a  heating  system  even  though  the  net  effect  of  the 
heat  source  which  is  external  to  the  transfer  surface  is  to 
reduce  the  tenqierature  of  the  air-vapor  stream  rather 
than  to  raise  it. 

The  required  latent  heat  transfer  amounts  to  (h^-h^) 
Hiu  |>er  lb  dry  air,  the  sensible  heat  load  is  (hg-h,)  Btu 
|)er  Ih  and  the  total  heat  load — equal  to  the  required  heat¬ 
ing  effect  is  the  difference  or  (h/-ho)  Btu  j>er  Ih. 

In  Case  5  it  is  interesting  to  note  that  the  minimum 
tem|>erature  of  the  system  must  occur  at  the  interface 
lielween  the  liquid  layer  and  the  saturated  vapor  film, 
since  sensible  heat  is  flowing  to  this  interface  from  both 
directions;  note,  therefore,  that  the  temperature  differ¬ 
ence  lietween  the  transfer  fluid  and  the  air-vapor  stream 
does  not  have  significance  in  terms  of  rate  of  heat  trans¬ 
mission  since  it  is  nut  numerically  equal  to  a  tem|>era- 
ture  gradient,  hut  rather  to  the  algebraic  sum  of  two 
gradients  which  act  in  opposite  directions.  This  fact 
clearly  demonstrates  the  care  that  must  be  taken  in  in¬ 
terpreting  tenqierature  differences  in  terms  of  heat  trans¬ 
fer  rates.  With  wetted  surfaces  the  overall  temperature 
difference  rarely  has  overall  significance;  heat  transfer 
rates  de(>end  only  on  the  temperature  difference  opera¬ 
tive  over  the  actual  process  path  which  is  in  question. 

Casr  6:  The  Wetted  Surface  T etnjterature  is  Equal  to 
the  Dry  Bulb  Temperature  of  the  Passing  Air^Papor 
Stream.  For  this  limiting  case  (refer  to  Fig.  7)  the  inter¬ 
face  l>etween  the  liquid  layer  and  the  saturated  film  be¬ 
comes  the  division  line  between  two  regions,  in  one  of 
which  there  is  mass  transfer  but  not  heat  transfer,  and 
in  the  other  heat  transfer  without  mass  transfer.  The  sys¬ 
tem  becomes  one  of  simple  humidification  (no  change  in 


tem|>erature  of  the  humidified  air-vapor  mixture),  the 
necessary  latent  heat  of  vaporization  being  derived  wholly 
from  an  external  heat  source.  Referring  to  the  sketch  at 
left  in  Fig.  7,  the  total  heat  gain  is  equal  to  the  latent 
heat  gain,  (h/-ha)  Btu  per  Ih  dry  air,  and  is  transferred 
across  the  film  of  the  transfer  fluid,  through  the  transfer 
wall,  and  through  the  liquid  layer  by  the  mechanisms  of 
conduction  and  convection.  In  this  connection  note  par¬ 
ticularly  that  a  temperature  gradient  must  exist  from  the 
transfer  fluid  to  the  surface  of  the  liquid  layer,  the  mag¬ 
nitude  of  this  necessary  gradient  being  determined  by  the 
rate  at  which  humidification  is  to  occur;  examination  of 
Fig.  7  does  not  provide  informatiim  which  will  permit 
either  recognition  of  the  gradient  or  evaluation  of  its 
magnitude. 

In  all  of  the  cases  which  have  been  considered  where 
humidification  is  occurring  (Cases  3,  4,  5  and  6)  the 
final  indicated  state,  /,  has  been  lielow  the  saturation  line. 
This  means  that  the  temperature  of  the  vapor  in  the 
leaving  air-vapor  stream  exceeds  the  saturation  value 
corresponding  to  its  vapor  pressure,  hence  the  vapor 
must  l»e  in  a  superheated  state.  In  passing  from  the  satu¬ 
rated  state  within  the  film  to  the  su|)erheated  state  within 
the  air-vapor  stream  the  vapor  pressure  necessarily  de¬ 
creases,  the  heat  of  the  liquid  (at  saturation  pressure) 
decreases,  the  latent  heat  of  vaporization  increases,  and 
the  energy  present  due  to  superheat  increases;  the  en¬ 
thalpy  of  the  superheated  vapor  increases  slightly  from 
the  enthalpy  of  the  higher  pressure  saturated  vapor.  (This 
condition  follows  from  examination  of  the  psychrometric 
chart  since  low  pressure  vapor  acts  essentially  the  same 
as  a  perfect  gas  and  its  enthalpy  is  therefore  practically 
constant  along  the  vertical  isothernials) . 

Case  7:  The  Wetted  Surface  Temperature  Exceeds  the 
Dry  Bulb  Temperature  of  the  Passing  Air-Vapor  Stream. 
This  case  (Fig.  8)  represents  transition  across  the  last 
of  the  psychrometric  boundaries.  It  is  similar  to  Case  1 
in  that  sensible  heat,  latent  heat,  and  total  heat  are  all 
flowing  in  the  same  direction,  but  is  the  opposite  of  Case 
1  in  that  the  effecrt  is  to  heat  and  humidify  the  air-vapor 
stream  rather  than  to  cool  and  dehumidify  it.  Heat  trans¬ 
fer  brings  the  total  heat  from  the  transfer  fluid  through 
to  the  interface  between  the  liquid  layer  and  the  saturated 
film.  At  this  interface  the  total  heat  splits,  the  latent 
fraction  l>eing  utilized  in  achieving  phase  change  and 
then  passing — under  mass  transfer — out  to  the  air-vapor 
stream,  whereas  the  sensible  fraction  continues  outward 


Fig.  7.  Case  6.  Wetted  surface  temperature  equal  to  air-vapor 
dry  bulb. 
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by  convet-tion  to  provide  a  temperature  rise  in  the  air- 
vapor  stream.  Note  that  while  a  continuous  temperature 
drop  must  occur  from  a  high  in  the  transfer  fluid  to  a 
low  in  the  air-vapor  stream  this  temperature  drop  con¬ 
sists  of  two  independent,  series-connected  gradients;  the 
inner  gradient  determines  rate  of  total  heat  transfer,  hut 
the  outer  gradient  is  effective  only  with  respect  to  the 
transfer  of  the  sensible  heat  load. 

Limitations  of  the  Wetted  Surface 

The  seven  psychroiiietric  cases  which  have  l>een  con¬ 
sidered  include  conditioning  air  within  three  of  the  four 
psychrometric  quadrants:  (1)  Cooling  and  dehumidify- 
ing;  (2)  cooling  and  humidifying;  (3)  heating  and  hu¬ 
midifying.  The  fourth  quadrant  (heating  and  dehumidify- 
ing)  cannot  be  reached  through  use  of  the  controlled- 
temperature  wetted  surface,  hut  it  should  also  he  noted 
that  neither  does  such  a  surface  provide  complete  cover¬ 
age  of  the  other  three  quadrants.  Referring  to  Fig.  9,  let 
a  he  the  state  of  air  which  is  to  be  conditioned.  The 
lower  limit  of  a  process  line  along  which  air  at  state  a 


Fig.  8.  Cose  7.  Wetted  surfoce  temperature  greater  thon  oir- 
vapor  dry  bulb. 


^oiild  be  conditioned  would  be  the  line  a - c  drawn 

through  a  and  extending  to  tangency  with  the  lower 
temperature  section  of  the  saturation  line.  A  wetted  sur¬ 
face  at  any  temperature  lower  than  te  would  not  operate 
by  the  procedures  discussed  because  the  line  a  -  c 
would  then  cross  the  saturation  line  and  partially  extend 
through  the  fog  and  mist  region  which  exists  upward  and 
to  the  left  of  the  saturation  line. 

The  upper  limit  of  a  process  line  through  state  a 

would  be  a - h,  tangent  to  the  saturation  line  at  point 

h.  Thus  the  entire  shaded  region  below  and  to  the  right 
of  cab  represents  a  region  on  the  psychrometric  chart  to 
which  air  at  state  a  could  not  he  conditioned  by  a  wetted 
surface. 

Further,  the  excluded  region  is  evidently  a  variable  in 
terms  of  the  location  of  the  state  of  the  initial  air-vapor 
stream.  Thus  if  state  a  moved  left  and  upward  to  a  new 
location  at  o'  it  is  evident  (from  Fig.  9)  that  there  would 
he  an  additional  reduction  of  possible  conditioned  states 
through  elimination  of  the  previously  possible  area 
hounded  by  acc'al)'ha.  Thus,  useful  though  a  wetted 
surface  is,  it  is  nonetheless  subject  to  limitations  of  appli¬ 
cation  in  practical  air  conditioning  problems.  Further, 
economic  disadvantages  (such  as  the  possible  requirement 
of  an  excessively  low  evaporator  temperature  to  maintain 


Fig.  9.  Wetted  surface  cannat  change  state  of  air  ot  •  to  ony 
point  in  shaded  area. 


coil  surface  at  a  temperature  well  l)elow  that  of  the  con¬ 
ditioned  air)  often  act  to  the  disadvantage  of  the  wetted 
coil.  When  combined  in  series  with  a  preceding  simple 
(dry)  heating  coil,  the  range  of  the  wetted  coil  can  be 
very  greatly  extended.  Again  referring  to  F’ig.  9  note  that 
a  simple  heating  coil  could  readily  change  state  a  to  a 
new  slate  d  from  which  the  wetted  surface  would  be  able 
to  reach  a  substantial  fraction  of  the  psychrometric  area 
that  is  cross-hatched  with  respect  t<»  o|)eralion  from 
state  a. 

Summary 

Of  all  principles  used  by  engineers  to  heat,  cool,  hu¬ 
midify,  or  dehumidifying  an  atmospheric  environment 
it  is  almost  certain  that  the  controlled-temperature  wette<l- 
surface  is  the  most  versatile.  The  principle  involved  in 
the  use  of  such  a  surface  recognizes  that  many  air  con¬ 
ditioning  problems  require  the  simultaneous  transfer  of 
both  mass  and  thermal  energy,  sometimes  the  transfers 
taking  place  in  the  same  direction  and  at  other  times  in 
opposite  directions.  A  wetted  surface,  whether  the  actual 
liquid  boundary  of  a  droplet  or  the  moistened  surface 
of  a  metal  heat  transfer  plate,  provides  the  dynamic  plane 
at  which  conversions  occur  from  sensible  to  latent  heat — 
and  vice  versa — and  changes  of  “transportation”  occur 
as  energy  either  flows  as  heat  or  is  carried  as  latent  heat. 

A  qualitative  investigation  of  the  working  character¬ 
istics  of  wetted  surfaces  is  valuable  to  the  engineer  in 
assisting  him  t(»  visualize  the  mechanisms  of  heat  trans¬ 
fer  and  of  mass  transfer  and  in  providing  recognition  of 
the  boundaries  l>etween  the  two.  .Seven  critical  loading 
conditions  are  analyzed  and  the  typical  (terformance  of  a 
wetted  surface  for  each  of  these  conditions  is  fractionated 
into  regions  of  latent  heat  transfer,  sensible  heat  transfer, 
and  total  heat  transfer;  such  an  analysis  permits  retrogni- 
tion  of  the  regions  where  a  gradient  of  vapor  pressure  is 
the  major  controlling  factor  in  contrast  with  other  regions 
where  temperature  gradient  controls  the  rate  of  reaction. 

The  principles  discussed  are  equally  applicable  to  the 
({ualitative  understanding  of  the  performance  of  air  wash¬ 
ers,  gas  scrubbers,  cooling  towers,  spray  ponds,  evapora¬ 
tive  coolers  (or  condensers),  and  wetted  coils  or  transfer 
plates. 
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Flash  Tank  Design 

T.  W.  REYNOLDS 

The  author  shows  how  to  select  e  flesh  tenk  for  e  given 
service  and  comments  on  the  steam  separating  action 
in  the  tank  with  reference  to  tank  design. 


For  many  years  the  writer  has  searched  for  informa¬ 
tion  on  the  design  of  flash  tanks.  What  little  was 
found  gave  no  complete  pr<M  edure,  but  did  give  some  sur¬ 
prising  results  when  one  attempted  to  design  a  tank  on 
the  given  basis.  The  usual  approach  is  one  more  of  theory 
than  of  fact.  When  one  is  groping  around  for  a  formula, 
the  action  within  a  boiler  or  steam  accumulator  is  seized 
upon  as  a  comparable  design  situation,  and  a  formula 
soon  is  developed  which  being  hut  a  formula,  diverts  the 
mind  from  plain  thinking  and  ordinary  observation.  A 
fact  frequently  overlo«»ked  is  that  most  of  the  Hash  in  a 
tank  is  due  to  mechanical  separation  rather  than  to  any 
particular  ratio  of  steam  dis<*ngagement  area,  pressure, 
or  velocity  of  steam  selected. 

In  a  previous  article  (H&V,  April,  1950)  the  writer 
presented  various  factors  affecting  the  design  of  flash 
tanks.  These  were  worked  out  backward  from  capacities 
of  commercial  flash  tanks  used  in  the  continuous  blow 
down  process  by  the  Cochrane  Corporation.  Long  experi¬ 
ence  has  pr<»ven  that  the  given  capacities  provide  g(»od 
separation  of  steam  from  the  water.  Thus,  as  often  liap- 
|N*ns,  a  re<'ord  proves  a  i>etter  anchorage  than  any 
formula.  In  any  event,  the  writer  again  makes  use  of 
these  capacities,  although  presented  this  time  in  an 
entirely  different  and  more  convenient  manner  hy  tabu¬ 
lated  capacities  referred  directly  to  commercial  tank 
sizes.  Some  new  reasoning  is  presented  to  promote  a 
more  rational  pna-edure  than  has  previously  prevailed. 

Not  very  much  may  need  to  l>e  said  about  the  tables 
as  these  are  arranged  for  self  explanation  and  are  simple 
to  use.  For  example,  with  6,000  Ihs  of  condensate  per 
hour  at  4(H)  psig  Imiler  prt'ssure  entering,  a  flash  tank 
maintained  at  a  flash  pressure  <»f  5  psig,  the  percentage 
of  steam  flashed  (see  Table  1)  is  25%  or  l,.5(N)  lb  per 
hour  at  5  psig.  From  Table  2,  the  tank  selected  would 
he  No.  1  if  the  tangential  tyjie  and  No.  2  if  of  the  top 
inlet  type.  Dimensions  of  the  tanks  are  given  in  Table  3. 
With  the  tangential  ty|>e  there  is  provided  within  the 
tank  a  spiral  channel  to  direct  the  unflashed  condensate. 
On  the  basis  of  the  same  guarantee  of  moisture  content 
in  the  flasheil  steam,  this  iy})e  of  tank  can  l>e  made  some¬ 
what  smaller  than  the  top  inlet  design. 

The  condensate  at  400  psig  with  a  heat  of  the  liquid 
of  428  Btu  flashes  to  the  lower  pressure  of  5  psig  which 
has  a  heat  of  the  liquid  of  195  Btu  and  a  latent  heat  of 
9()0  Btu.  Therefore  428-195=  233  Btu,  the  excess  heat 
at  5  psig  which  will  flash,  or  233/960  equal  to  25%  of 
the  condensate  flashed  as  |>er  Table  1. 

The  statement  is  sometimes  made  that  the  pounds  of 
flash  steam  per  S4|uare  foot  of  water  surface  per  hour  is 
e4|ual  to  three  times  the  absolute  pressure  on  the  water. 
This  conclusion  is  based  on  the  action  within  a  storage 
tank  known  as  a  steam  accumulator  which  contains 


water  at  saturation  temperature  to  store  heat  and  to  gen¬ 
erate  steam  hy  flashing  as  the  pressure  of  the  water  is 
rcdur-ed. 

This  rule  of  three  times  absolute  pressure  times  area 
for  the  pounds  of  flash  steam  |)er  hour  is  suggested  hy 
one  writer  as  a  means  of  setting  the  upper  limit  of  tank 
size,  while  for  the  lower  limit  a  suggested  criterion 
is  that  velocity  of  steam  leaving  the  area  which  will  n<*t 
carry  drops  of  water  away.  Accordingly,  he  presents  a 
table  limiting  steam  velocities  from  the  disengaging  area 
for  various  sizes  of  water  droplets.  The  smallest  listed 
particle  size  of  .005  inch  is  then  recommended  as  a  lim¬ 
iting  small  size  which  will  require  that  steam  velocities 
he  lowered  to  where  the  force  exerted  on  the  drops  will 
be  too  low  to  carry  them  away.  A  further  suggestion  i.s 
then  made  that  the  designer  select  a  cross  sectional  area 
of  tank  which  will  he  somewhat  between  the  up|)er  and 
lower  limits  of  the  two  methods. 

Unfortunately,  the  spread  within  the  given  limits  is 
so  great  that  each  designer  would  no  doubt  obtain  a 
far  different  answer.  The  first  method  gives  areas  around 
ten  times  as  great  as  those  listed  for  tanks  of  the  top 
inlet  type  (See  Table  2).  As  for  the  tangential  inlet  type, 
no  comparison  is  in  order,  l)ecause  this  type  of  tank  is 
too  eflicient  as  a  met^hanical  separator  for  fair  compari¬ 
son  with  usual  separating  or  flash  tanks. 

The  second  method,  although  a  good  approach,  gives 
areas  which  are  approximately  correct  for  tanks  with 
flash  pressure  of  10  psig,  but  from  this  pressure  up  to  50 
psig  the  given  areas  gradually  increase  to  well  over 
twice  as  great  as  those  listed  in  Table  2  for  tanks  of 
the  top  inlet  type.  The  particle  size  of  .005  inch  referred 
to  is  listed  by  the  one  mentioned  for  flash  tank  pressures 
of  0,  10,  20,  30,  40  and  50  fwig  with  corresponding  steam 
velocities  in  feet  |)er  second  of  5.7,  3.5,  2.6,  2.0,  1.7  and 


TABLE  1. — FLASHED  STEAM  IN  PERCENTAGE 


Boiler 

Pressure 

Psig 

Flash  Took 

Pressure- 

-Psig 

0 

5 

!  10 

20 

30  : 

40  1 

50 

75  i 

100 

K> 

150 

1  Percent  of  Woter  Flashed 

50 

9 

8 

6 

4 

3 

2 

0 

0 

0 

0 

0 

75 

1 1 

10 

8 

6 

5 

4 

2 

0 

0 

0 

0 

too 

13 

12 

10 

8 

7 

6 

4 

2 

0 

0 

0 

125 

15 

14 

12 

10 

8 

7 

6 

4 

2 

0 

0 

150 

17 

15 

13 

12 

10 

9 

8 

6 

4 

2 

0 

200 

19 

18 

16 

14 

13 

12 

1 1 

8 

6 

4 

3 

250 

21 

20 

18 

16 

15 

14 

13 

10 

8 

7 

5 

300 

23 

22 

20 

18 

17 

16 

14 

12 

10 

8 

7 

350 

24 

23 

22 

20 

18 

17 

16 

14 

12 

10 

8 

400 

26 

25 

23 

22 

20 

19 

18 

15 

14 

12 

10 

450 

27 

26 

24 

23 

21 

20 

19 

16 

15 

14 

12 

500 

28 

27 

26 

24 

23 

22 

21 

18 

17 

15 

14 

600 

31 

29 

28 

27 

25 

24 

23 

20 

19 

17 

16 
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TABLE  3.— MAXIMUM  FLASH  STEAM  RATING 


Flosh  Tonk  Pressure,  Psig 


No.  1 

] 

1  2 

1  5  1  10 

20 

30 

40 

50 

‘  75 

100 

1  150 

i 

Maximum  Rating,  Lb  per  Hr  for  Tangential  Inlet 

Flash  Tanks 

J 

1,500 

1,600 

1,800 

2,300 

3,000 

3,900 

4,800 

5,500 

7,500 

9,500 

1 3,000 

2 

2,600 

2,700 

3,100 

3,900 

5,100 

6,800 

8,000 

9,500 

1 2,900 

1 6,000 

22,000 

3 

4,000 

4,200 

5,000 

6,000 

8,000 

10,200 

1 2,000 

14,500 

20,000 

25,000 

35,000 

4 

6,000 

6,100 

7,100 

8,800 

1 2,000 

1 5,000 

18,000 

21,000 

27,000 

34,000 

50,000 

5 

10,000 

10,500 

12,500 

1 5,000 

21,000 

26,000 

31,000 

38,000 

50,000 

64,000 

91,000 

6 

16,000 

1 7,000 

20,000 

24,000 

32,000 

41,000 

49,000 

58,000 

79,000 

100,000 

142,000 

7 

23,000 

24,000 

28,000 

33,000 

46,000 

57,000 

68,000 

80,000 

1 10,000 

139,000 

196,000 

8 

27,000 

29,000 

34,000 

42,000 

58,000 

73,000 

89,000 

105,000 

142,000 

1 80,000 

254,000 

Top  Inlet  Flash  Tanks 


1 

1,100 

1,160 

1,320 

1,700 

2,200 

2,800 

3,400 

4,000 

5,500 

6,900 

10,000 

2 

1,800 

2,000 

2,300 

2,800 

3,900 

4,900 

5,900 

6,900 

9,400 

1 1,800 

1 7,000 

3 

2,900 

3,100 

3,700 

4,500 

6,000 

7,600 

9,200 

10,800 

14,500 

1 8,000 

25,000 

4 

4,300 

4,600 

5,200 

6,500 

8,700 

10,800 

12,900 

1 5,000 

20,000 

25,000 

36,000 

1.4.  This  listing  presumes  that  the  particle  size  remains 
constant  at  all  pressures,  which  seems  doubtful. 

Steam  velocities  at  the  foregoing  pressures,  if  worked 
out  from  the  quantities  of  steam  flashed  in  Table  2  for 
tanks  of  the  top  inlet  type,  would  vary  from  about  2.5 
to  2.3  ft  per  second,  decreasing  as  the  pressure  increases. 
With  tanks  of  the  tangential  inlet  type,  in  the  same  table, 
the  vebM'ities  would  l)e  around  3.3  ft  per  second,  since 
such  types  of  tanks  with  l)etter  mechanical  separation 


Top  inlet 


Fig.  1.  Flosh  tank  dimensions  with  reference  to  Toble  3. 


TABLE  3.— DIMENSIONS  OF  COMMERCIAL  FLASH  TANKS 

(With  reference  to  Fig.  1) 

Tank  No. 

! 

O 

Diameter 

Height 

1 

Height 

Inches 

c 

1  V 

D 

OH 

j  H 

Inlet 

Outlet 

8 

o 

1 

i 

A 

B 

Steam 

Woter 

1- 

»- 

Feet 

and  inches 

1 

1 

2-0 

4-3 

3-10 

P/2 

3 

3 

P/2 

2 

2 

2-8 

5-6 

4-1 1 

2 

4 

4 

2 

3 

3 

3-4 

6-8 

6-1 

2/2 

5 

5 

3 

4 

4 

4-0 

7-10 

7-0 

3 

6 

6 

4 

-s 

5 

4-6 

8-2 

7-2 

4 

8 

4 

6 

5-0 

8-6 

7-6 

6 

10 

6 

7 

5-6 

8-9 

7-6 

6 

12 

6 

o 

z 

8 

6-0 

9-0 

7-7 

8 

14 

6 

*Um  UnRrntial  inirt  type. 

Do  not  interpolate  for  any  size 

but  uae  next  larier 

iUe. 

provide  less  carry  over.  They  are  designe«l  and  sized  on 
the  basis  of  a  large  ratit)  of  water  to  steam.  Considerably 
more  water  will  l)e  evaporated  from  all  Hashing  water 
particles  as  they  separate  and  splash  in  their  fall  from 
tank  in!et  to  water  level  in  the  tank. 

The  most  important  disengaging  area  in  a  flash  tank 
is,  therefore,  mainly  within  the  vertical  flow  of  water 
within  the  tank,  as  well  as  within  the  entire  length  of  the 
return  piping  connected  h)  the  tank.  Hence,  the  full  ex¬ 
tent  of  disengaging  area  will  always  l>e  an  unknown  fac¬ 
tor  <»f  flash  tank  design.  By  the  time  the  comlensate  has 
reached  the  storage  section  of  the  tank,  practically  all, 
if  not  all,  of  the  condensate  has  lost  its  flushed  steam. 

In  the  case  of  a  conventional  flash  tank,  flashing  actual¬ 
ly  starts  at  the  point  of  throttling,  that  is,  at  the  point 
where  the  rate  of  flow  is  restricted  s<i  us  to  effect  an 
appreciable  pressure  reduction  and  conse(|uent  genera¬ 
tion  of  steam  by  flashing.  The  amount  of  flush  steam 
formed  in  the  return  line  to  the  separating  tank  is  gov¬ 
erned  by  the  pressure  drop  in  that  line  and  flashing  p.''o- 
gresses  by  natural  action  until  actual  release  of  the  con¬ 
densate  and  flashed  steam  into  the  tank. 

If  all  of  the  flashing  took  place  in  the  flash  tank,  the 
pressure  in  the  condensate  line  would  l»e  the  same  at 
the  tank  entry  as  it  would  be  far  back  at  the  point  of 
throttling.  Observation  of  pressure  gages  on  actual  in¬ 
stallations  does  not  show  the  same  pressure  throughout. 
Considerable  work  has  l>een  done  on  the  subject  of  pres¬ 
sure  drop  and  carrying  capacity  of  pi{)es  conducting  flash¬ 
ing  mixtures.  Due  to  this  one  characteristic  alone,  such 
pipe  lines  make  quite  effective  self  regulating  controls  of 
their  own  drainage.  Pipe  lines  carrying  flashing  mixtures, 
when  of  appreciable  length  and  not  rigidly  supported, 
demonstrate  the  flashing  action  by  frequent  violent  vi¬ 
brations. 

For  maximum  separating  efficiency,  or  more  proper¬ 
ly  for  comparable  separating  efficiency,  the  vebicity  of 
vapor  must  be  decreased  with  increased  pressure.  Per 
unit  of  evaporation  {ler  unit  area,  there  is  more  tendency 
to  carry  over  as  the  pressure  increase-s.  N(»tice  that  while 
the  ratings  in  pounds  per  h«iur  increase  with  increasing 
tank  pressure,  in  Table  2,  the  steam  volumes  (hence 
steam  velocities)  actually  decrease  with  increasing 
pressure. 
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Frost  Closure  of  Roof  Vents 
in  Plumbing  Systems 


In  northern  p«rf  of  this  country  and  in  Canada, 
plumbing  systam  roof  vanti  iomatimas  bacoma  partially 
or  complataly  clotad  by  frost  accumulating  during  vary 
cold  waathar.  Various  practical  axpadiants  for  pravanting 
this  phanomanon  hava  baan  triad,  soma  of  which  hava 
baan  succassful.  For  axampta,  soma  plumbing  codas  spac- 
ify  a  4>inch  minimum  diamatar  for  tha  axposad  portion 
of  a  roof  vant.  Howavar,  no  sciantific  mathod  for  pra- 
dicting  tha  axtant  of  frost  closura  undar  givan  conditions 
appaars  to  hava  baan  davalopad  until  H.  N.  Eaton  and 
R.  S.  Wyly  of  tha  National  Buraau  of  Standards  conductad 
an  invastigation  of  this  problam.  Tha  study  was  sponsorad 
in  part  by  tha  Housing  and  Home  Finance  Agency. 

THK  principal  objection  to  frost  closure  of  plumbing 
vents  is  the  fact  that  air  flow  into  the  vent  cannot 
completely  replace  the  air  that  is  carried  down  the  drain¬ 
age  stack  and  out  of  the  plumbing  system  when  water  is 
discharged  from  the  fixtures.  If  the  roof  vent  is  nearly  or 
completely  closed,  the  discharge  of  a  single  water  clowt 
will  often  sufiice  to  siphon  the  water  seals  from  one  or 
more  fixture  traps  on  the  system,  thereby  making  it  pos¬ 
sible  for  sewer  atmosphere  to  enter  the  rooms  of  the  build¬ 
ing  in  which  the  plumbing  system  is  located. 

Frost  closure  occurs  naturally  in  two  forms:  (1)  a 
cylindrical  layer  of  frost  on  the  inside  of  the  exposed  por¬ 
tion  of  the  vent  pipe  extending  above  the  roof,  and  (2)  a 
frost  cap  at  the  t«»p  of  the  vent.  The  two  forms  may  occur 
simultaneously. 

It  has  lieen  commonly  lielieved  that  if  the  weather  is 
cold  enough  to  initiate  the  process  of  frost  closure  in  a 
vent  of  any  diameter  and  that  if  these  conditions  |)ersist 
for  a  sufhciently  long  period,  the  vent  will  become  com¬ 
pletely  closed,  but  this  is  not  always  true.  Actually,  under 
some  conditions  a  layer  of  ice  or  frost  forms  on  the  wall 
of  the  vent  and  increases  in  thickness  up  to  a  certain  max¬ 
imum  value,  de|)ending  on  the  diameter  of  the  vent  and 
on  the  rate  at  which  heat  is  extracted  from  the  air  stream 
through  the  wall  of  the  vent.  This  thickness  may  or  may 
not  lie  sullicient  to  close  the  vent. 

Hy  applying  heat  transfer  analysis  to  a  set  of  assumed 
conditions,  it  is  possible  to  compute  the  temperature  of 
the  ice-air  surface  as  the  vent  freezes.  As  shown  in  F'ig.  1, 
for  a  4-inch  metal  vent,  a  wind  velocity  of  10  ft  jier  sec 
across  the  roof,  an  air  stream  temfierature  in  the  vent  of 
fiO  deg  F,  and  an  outside  air  temperature  of  less  than 
about  7  F,  the  vent  will  freeze  solid,  but  for  outside 
tem|>eratures  greater  than  about  7  F  it  will  not.  For 
example,  if  the  outside  temperature  is  10  F,  the  computa¬ 
tions  indicate  that  freezing  will  stop  when  the  diameter 
of  the  Ofiening  is  reduced  to  about  0.03  of  its  original 
value,  while  for  an  outside  air  tem[>erature  of  20  F  no 
reduction  whatever  will  take  place.  Although  the  analysis 
indicates  the  rontndling  conditions  and  the  extent  of  frost 
closure,  it  dues  not  show  the  length  of  time  required  to 
close  the  vent  o|>ening  to  any  particular  size. 


Fig.  1.  By  meons  of  o  heot-tronsfer  analysis  corried  out  ot 
NBS,  it  is  possible  to  compute  the  temperoture  of  the  ice-oir 
surface  os  the  vent  freezes  up  for  any  assumed  conditions.  This 
graph  shows  the  results  of  this  computotion  for  a  4-inch  metol 
vent,  when  the  wind  velocity  is  10  fps  across  the  roof  ond  the 
oir  streom  temperature  in  the  vent  is  60  F.  For  an  outside 
temperoture  of  less  than  7  F_,  the  vent  will  freeze  solid;  for 
higher  outside  temperatures,  it  will  not.  The  numbers  on  the 
curves  indicote  outside  air  temperatures.  The  percentage  of 
closure  on  the  horizontol  scole  is  expressed  in  terms  of  diameter. 

Frost  clo.surc  has  liccn  produced  experimentally  in  the 
Bureau  laboratories.  Hoof  vents  of  several  different  diame¬ 
ters  were  extended  up  into  a  chamber  in  which  tempera¬ 
tures  as  low  as  -30  F  were  maintained,  and  warm  moist 
air  was  blown  up  through  the  drainage  stack  and  roof 
vent  to  simulate  the  conditions  that  cause  frost  closure 
in  actual  service.  Periods  in  excess  of  9  hours  were  gen¬ 
erally  required  to  close  lV^-in<h  vents  exposed  to  a  tem- 
|)erature  of  30  F,  and  increasing  the  diameter  of  the 
vent  or  decreasing  the  length  of  vent  exp«»sed  to  the  low 
temperature  increased  the  time  n*«piired  for  effecting  com¬ 
plete  closure. 

Recorded  observatitms  of  frost  closure  under  service 
conditions  in  Canada  for  0-  and  H-inch  vents  were  found 
to  agree  rather  closely  with  the  predictions  of  the  Bureau's 
analysis.  The  Canadian  field  data  are  limited  in  st'ope  and 
some  of  the  conditions  which  may  have  determined  the 
results  are  not  known;  therefore  these  data  probably  do 
not  provide  a  sound  basis  for  judging  the  degree  of  ac¬ 
curacy  of  predictions  made  by  theoretical  means.  How¬ 
ever  these  data  indicate  that  the  method  used  in  the 
analysis  should  give  an  approximation  of  the  extent  of 
frost  closure  in  service  under  various  conditions.  The 
study  also  indicates  the  desirability  of  keeping  the  exten¬ 
sion  of  the  vent  above  the  roof  as  short  as  practicable,  of 
im’reasing  the  diameter  of  the  roof  vent  one  or  two  sizes 
over  the  diameter  of  the  stack,  and  of  using  insulating 
materials  around  the  roof  vent  in  areas  where  extremely 
cold  weather  may  be  expected. 
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Safe  Disposal  Methods 
Liquid  Industrial  Wastes 
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JiidiMtriil  plMrts,  partiaiUrly  thoft  enploying  a  diMiicai  or  washing  procass, 

disdiargt  largo  awounts  of  liqiNd  waste  which  Must  ho  so  troated  that  thoso 
a 

wastes  will  not  bo  a  polliiting  factor  whan  dtschargod  into  strcanis,  or  boconio 
a  spodal  bnrdon  orhon  dirocted  into  a  awnicipal  sowago  troatniont|dani  Mtany 
factors  Mist  bo  considorod  in  ovalnating  tho  bast  iocatioo  foraplant  tohandio 
lignid  indiistrial  waste  and  in  choosing  tho  bast  typo  of  troatiiwni  This  artido 
is  intondcd  to  provido  a  basic  undorstanding  of  tho  probloni  and  tho  various 
nothods  availablo  for  troating  tho  waste.  This  ovorail  pictnro  of  indnstrial 
waste  troateMit  is  providod.  bocanso  of  tho  largo  anionnt  of  pipo  usod  in  thoso 
systooH.  and  tho  attractivo  fiold  it  olfors  to  tho  piping  dosignor  and  to  tho 
largo  piping  contractor. 
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Liquid  Industrial  Wastes 

EDMUND  B.  BESSELIEVRE 

Man«9«r,  lnduftri«l  Wasict  Divltion,  Kaigtiiii  t  HuqKct,  Inc.  Pipin9  nnd  Mnchnnical  Contrncton,  ToUdo,  Ohio 


ONE  of  the  rnoftt  teriou*  prohlema  facing  induntry 
today  ia  the  diapoaal  of  liquid  waatea  from  the  many 
manufacturing  and  proceaaing  planta.  Thia  problem  ia 
more  intenae  in  aectiona  of  greater  induatrialization  than 
in  othera,  particularly  in  areaa  diatant  from  the  coaat  and 
where  atreama  are  amall. 

Thia  aituation  haa  exiated  aince  the  opening  of  the  firat 
induatrial  plant  in  the  United  States  which  diacharged  a 
liquid  waste  containing  elements  that  created  pollution 
of  the  receiving  streams.  But  until  comparatively  recent 
years,  when  populations  centered  around  certain  points 
or  along  certain  streams,  and  depended  for  their  potable 
water  supplies  on  these  same  streams,  little  or  nothing  was 
done  to  correct  this  situation. 

With  (1)  the  constantly  increasing  use  of  water  for 
both  human  and  industrial  purposes  and  (2)  the  denuda¬ 
tion  of  the  land  resulting  in  heavy  flash  floods  instead  of 
the  gradual  and  continuing  run-off  of  earlier  years,  the 
water  in  the  streams  of  the  country  haa  been  called  upon 
to  do  double  duty: 

( 1 )  To  supply  the  needs  of  the  contiguous  municipali¬ 
ties. 

(2)  For  the  use  by  industries. 

'Phis  has  created  the  problem  of  installing  expensive 
water  treatment  plants  as  the  pollution  in  the  streams  in¬ 
creased.  It  required  that  more  complex  water  treatment 
processes  he  developed  and  used  to  restore  water  to  its 
original  state  of  safety  and  purity. 

Rights  to  Streams 

Legally,  users  of  a  stream  have  a  prescriptive  right  to 
use  the  water  from  that  stream,  but  H  also  obligates  these 
users  to  return  the  water  to  the  stream  in  “the  same  volume 
and  condition  as  when  it  was  taken  from  it.” 

Industry  has  an  obligation  to  the  people  to  endeavor 
to  follow  this  precept  of  law  as  much  as  possible.  Industry 
creates  the  wastes,  and  it  is  only  natural  that  industry 
should,  in  the  main,  be  expected  to  assume  the  cost  of 
so  disposing  or  treating  the  wastes  that  the  streams,  lakes 
and  other  waters  of  the  country  shall  not  be  rendered 
useless  as  sources  of  the  essential  water  for  humans  or 
for  their  recreation. 

Along  with  this  obligation,  which  is  permeating  today’s 
industrial  thinking,  is  the  fact  that  disposal  or  treatment 
of  wastes  is  usually  an  expense  divorced  from  hopes  of 
substantial  remunerative  recovery.  In  a  democratic  state, 
industry  is  privately  owned,  and  therefore,  the  owners 
do  not  receive  with  enthusiasm  operations  which  will  in¬ 
crease  their  production  costs  and  lessen  their  profits.  This 


is  particularly  true  in  a  competitive  economy  such  as 
one  finds  exists  in  all  branches  of  American  industry 
today. 

However,  due  to  the  appalling  pollution  of  our  streams 
and  water  courses,  the  governments  of  our  States  and  of 
the  United  States  itself,  have  had  to  promulgate  laws  and 
regulations  to  curtail  and  prevent  this  continued  con¬ 
tamination  of  these  waters.  In  the  past  few  years,  this 
has  had  a  tremendous  impact  on  the  consciousness  of 
industry  towards  its  obligation  to  the  people  of  the  country 
and  to  their  fellow  producers. 

Where  an  industry  produces  a  liquid  discharge  from 
its  plant  that  would,  if  permitted  to  enter  a  local  stream 
or  body  of  water,  seriously  pollute  that  stream  with  con¬ 
sequent  danger  to  public  health  or  comfort,  that  waste 
is  not  always  discharged  to  such  a  stream.  In  many  cases, 
where  the  wastes  can  be  taken  into  the  local  sewerage 
system  and  handled  by  it,  the  problem  then  is  one  of 
disposal.  Local  authorities  become  responsible  for  the 
ultimate  waste  discharge.  If  the  industry  pays  the  munici¬ 
pality  in  sqme  form  or  other  for  this  handling,  it  may  be 
a  ready  solution  of  their  problem.  On  the  other  hand, 
if  the  industry  cannot  enter  the  local  system,  because  of 
the  character  of  the  wastes,  the  capacity  of  the  local  plant, 
or  for  any  other  reason,  then  industry  must  consider 
means  to  so  treat  its  discharges  that  they  may  enter  a 
local  stream  without  danger  of  pollution.  This  is  treatment, 
and  the  discharge  of  the  effluent  after  treatment  to  the 
stream,  is  dis\tosal.  Let  us  keep  in  mind  the  distinction 
between  these  two  things. 

Not  all  liquid  discharges  from  industrial  plants  will 
cause  pollution.  The  cooling  waters  used  in  many  plants, 
which  are  not  contaminated  by  any  toxic  or  putrescible 
ingredient,  may  frequently,  and  usually  are  discharged 
directly  into  the  stream  or  sewer  system,  or  in  many  cases 
are  reused  for  the  same  purpose  after  cooling. 

What  Constitutas  Pollution 

Any  substance  contained  in  a  liquid  discharge  from 
any  industry  or  community  is  considered  a  pollutant,  if 
it  will  (1)  reduce  the  oxygen  content  of  the  receiving 
water;  (2)  will  add  toxic  ingredients  to  it  that  are  harmful 
to  the  human  body;  (3)  will  tend  to  cause  obnoxious 
accumulations  of  decomposing  materials;  (4)  may  cause 
floating  scums  or  sleeks,  rendering  the  water  unpleasant 
to  eye  or  nose;  (5)  will  render  the  water  unsafe  for  human 
or  animal  consumption  without  expensive  treatment;  (6) 
will  render  the  stream  incapable  of  supporting  fish  life; 
or  (7)  will,  in  any  way,  render  the  stream  unsafe  for  any 
of  its  normal  uses. 
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In  some  states,  where  certain  industries  are  concen¬ 
trated  on  certain  streams  wliich  are  the  logical  discharge 
points  for  the  wastes  of  those  industries,  and  the  streams 
are  not  normally  used  as  sources  of  potable  water  supplies, 
then  these  streams  may  l>e  classified  in  such  a  way  that 
wastes  may  he  discharged  into  them  with  a  limited  degree 
of  treatment.  This  will  lighten  waste-treatment  expense  to 
industries.  Such  streams,  usually  those  discharging  into 
the  sea  or  into  very  large  bodies  of  water,  frequently  are 
and  continue  to  be  polluted.  In  many  states,  it  is  the  cus¬ 
tom  today  to  classify  all  the  streams  of  the  state  according 
to  their  ability  to  receive  industrial  wastes,  and  in  what 
degree.  This  is  a  very  sensible  and  logical  procedure  and 
is  a  recognition  of  the  great  part  that  industry  plays  in 
the  American  scene. 

Conflicting  Interests 

In  recent  years  it  has  also  l)een  necessary  to  decide 
between  the  desires  of  sportsmen  and  the  requirements 
of  industry.  Certain  streams,  usually  small  ones,  are  widely 
known  as  fishing  grounds.  When  pollution  enters,  fisher¬ 
men  who  were  accustomed  to  use  that  stream  as  their 
recreation  area,  strenuously  object  to  this  pollution.  Their 
organizations  have  been  able,  in  some  cases,  to  initiate 
laws  forbidding  any  discharge  of  polluting  wastes  into 
those  streams.  This  has  imposed  a  heavy  burden  on  the 
industries  so  loc^ated  and  has  com|)elled  them  either  to 
install  expensive  waste  treatment  facilities,  to  change 
their  priK-esses  of  manufacture,  to  reduce  the  volume  and 
strength  of  the  wastes,  or  even,  in  some  cases,  to  abandon 
their  plants  and  move  to  other,  less  restrictive  locations. 
It  has  l>een  necessary  in  several  of  these  cases  to  adjudi¬ 
cate  in  law  the  rights  of  the  stream  users,  to  ascertain 
and  determine  which  is  the  most  important  to  the  local 
economy — business  or  sport. 

Hy  pre-classification  of  all  streams  in  a  state,  the  pro- 
s|M*ctive  industrial  plant  owner  may  pre-survey  the  re¬ 
quirements  and  save  himself  the  expense  of  locating  on 
a  stream  where  the  requirements  will  cause  him  to  spend 
inordinate  amounts  of  money  to  meet  those  conditions. 
In  anticipating  the  construction  of  any  new  plant  which 
will  produce  a  waste  of  any  kind,  liquid,  solid  or  gaseous, 
it  is  wise  for  any  industrial  group  to  investigate  the  ItM^al 
rules  and  laws  l>efore  making  any  decisions,  or  purchasing 
any  property,  or  making  any  commitments. 

Who  Initiates  Pollution  Problems? 

The  industry  pr«>ducing  the  wastes  actually  is  the  initia¬ 
tor  of  the  problem.  But  it  does  not  develop  into  a  problem 
until  the  stream  becomes  in  such  a  condition  that  the 
health  or  comfort  of  the  local  residents  is  affected,  or  the 
state  authorities  specify  that  the  wastes  from  that  given 
plant  are  the  cause  of  the  trouble  and  issue  an  order  for 
its  discontinuance.  In  other  cases,  where  streams  have 
come  under  the  protection  of  the  municipal  or  state  health 
authorities,  or  one  of  the  numerous  river  control  agencies, 
industry  may  l>e  warned  of  the  existing  regulations  and 
be  required  to  show  facilities  to  eliminate  any  pollution 
from  their  source  before  they  are  ()erttiitted  to  o{)erate. 
Due  to  this,  it  is  becoming  common  practice  now  to  de¬ 
sign  the  waste  treatment  facilities  of  a  plant  among  the 
first  items  and  to  have  these  approved  by  the  governing 
authority  I>efore  construction  of  the  plant  is  started.  This 


E.  B.  Bctsaliavrc,  formerly  chiof 
sanitary  an9inaar  of  Tha  Intarnatianal 
Division,  Tko  Dorr  Company,  it  mon- 
opor  of  tKo  nowly  ergonisod  Industrial 
Wostor.  Division,  of  Koifliin  &  Hufhot, 

Inc.,  industrial  piping  and  mochonical 
contractors,  Tolodo,  Ohio.  Ho  it  a 
rocognizod  authority  on  tho  trootmont 
of  industriol  wottos  and  ho  hot  hon* 
died  sanitary  proioett  in  B3  countries 
of  tho  world  over  o  period  of  30  yoors. 

Ho  has  trovolod  oil  over  tho  world  end 
has  served  with  prominent  sonitory 
mistiont  to  other  countries.  Ho  is  o 
mombor  of  tho  American  Society  of 
Civil  Engineers  and  o  founder  mombor  of  o  number  of  tha 
loading  technical  ossociotiont  in  tho  sanitary  fioM.  Botida  a  book 
on  Industrial  Waste  Treatment  published  in  1952,  he  has  written 
more  then  75  articles  on  the  subfect  and  allied  phatot  of  sani¬ 
tary  engineering  which  have  appeared  in  leading  technical 
publications. 

is  a  wise  pnn'edure.  It  indicates  to  local  and  higher  au¬ 
thorities  that  the  industry  is  cognizant  of  its  responsibili¬ 
ties  and  is  taking  steps  to  prevent  any  trouble. 

What  Mutt  an  Industry  do  First? 

When  building  a  new  plant  in  a  h^'ality  where  stream 
discharge  of  li(|uid  wastes  is  [>ermissible  if  certain  condi¬ 
tions  are  met.  the  industry,  or  its  engineers,  should  consult 
with  hn^al  authorities  and  state  or  regional  stream  pollu¬ 
tion  authorities  as  to  the  extent  of  treatment  they  must 
provide.  This  entails  a  knowledge  of  the  type,  character, 
concentration  and  volume  of  the  wastes  to  l)e  discharged 
and  an  exposition  of  these  to  the  authorities  coiu'erned. 
Many  state,  municipal  and  regional  pollution  authorities 
have  adapted  maximum  requirements  fur  industrial  wastes 
to  be  discharged  t«t  streams.  When  the  requirements  are 
known  to  a  qualified  ex^iert  in  the  handling  of  industrial 
wastes,  they  will  enable  him  to  design  a  proper  plant  to 
produce  eliluents  meeting  those  re(|uirements.  In  ninny 
instances  these  standards  call  for  maximum  concentrations 
of  suspended  solids  and/or  total  solids,  biochemical  oxy¬ 
gen  demand  (B.O.D.)  color,  chemical  elements,  etc.  An 
ex|)erienced  engineer  can  design  a  plant  which  will  meet 
these  re(|uirements.  In  many  cases  these  standards,  par¬ 
ticularly  those  which  |)ermit  the  discharge  of  wastes  into 
a  municipal  sewerage  system,  will  specify  that  any  in¬ 
dustrial  waste  so  discharging  must  reduce  its  waste  to 
approximately  the  strength  and  condition  of  the  local 
sewage. 

Most  municipal  sewage  plants  built  today  can  handle 
wastes,  to  a  certain  degree,  when  they  are  redu<’ed  to  the 
same  general  character  as  the  sewage  for  which  the  plant 
was  designed.  Other  municipal  systems,  not  built  with  an 
idea  of  handling  such  wastes,  may  require  that  the  indus¬ 
trial  plant,  if  discharging  into  its  system,  must  pay  the 
extra  cost  of  treatment  engendered  by  the  inclusion  of  thes<! 
wastes,  which  because  they  may  delay  or  upset  the  normal 
plant  processes,  will  require  the  construction  of  additional 
or  more  comfilex  units  or  methoiis  of  treatment.  This  may 
entail  the  construction  of  additional  or  larger  units  in 
the  plant,  pumping  installations,  or  the  use  of  chemical 
methods  where  liefore  biological  methods  may  have  suf¬ 
ficed.  In  some  cases,  this  has  prompted  the  industry  to 
build  a  pre-treatment  plant  immediately  adjacent  to  the 
municipal  plant.  ^ 

Friendly  and  ofien  minded  disr-ussion  lietween  the  in¬ 
dustrial  plant  management  and  the  local  or  state  authori- 
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ties  can  clear  up  these  matters  in  short  order  and  put 
the  industry  on  a  plane  where  it  knows  exactly  what  it 
has  to  do.  Its  engineers  can  go  on  from  there.  They  should 
be  participants  in  any  of  the  joint  conferences. 

ProbUm  of  Dasign 

After  an  industry  has  decided  to  locate  in  a  given  lo¬ 
cality  and  its  obligations  as  to  wastes  are  understood  and 
clearly  defined,  it  should,  if  it  has  not  already  done  so, 
engage  an  engineering  firm  competent  in  the  handling  of 
industrial  waste  problems.  The  function  of  this  organiza¬ 
tion  should  be  to  study  the  particular  wastes,  the  peculiar 
local  problems,  the  laws  and  rules  of  local  pollution  bodies, 
and  then  to  design  for  the  client  the  most  economical 
plant  that  will  produce  those  results. 

An  industrial  waste  treatment  plant  must  operate  every 
day  the  plant  producing  the  waste  functions.  Therefore, 
the  plant,  which  uses  recognized  practical  methods  and 
means,  which  produces  the  desired  results,  and  at  the  end 
of  the  year  makes  the  least  demands  on  the  industry  cash 
box,  is  the  one  that  should  be  adopted. 

Many  methods  and  processes  have  been  developed  and 
have  proven  practical  and  sound  fur  given  wastes  under 
given  conditions.  This  never  will  indicate  that  any  one 
given  method,  process  or  device  will  be  suitable  and  prac¬ 
tical  for  any  type  of  industrial  waste;  that  that  same 
method  may  be  the  proper  one  to  use  on  another  waste 
which  may  seem  similar  to  the  one  for  which  it  was  orig¬ 
inally  devised.  Unfortunately,  there  has  been  too  much 
of  the  adoption  of  units  proven  right  for  one  specific  case, 
as  remedies  for  any  waste  treatment  project. 

A  few  years  ago,  in  an  effort  to  formulate  a  basis  by 
which  municipalities  could  make  a  charge  against  indus¬ 
tries  for  handling  their  wastes  in  municipal  sewerage  sys¬ 
tem,  the  writer,  as  one  of  a  committee  set  up  in  Cali¬ 
fornia,  found  that  there  were  72  different  factors  that 
might  be  nfx;essary  to  consider  in  computing  such  a 
charge.  Therefore,  it  was  impossible  to  produce  a  formula 
which  would  satisfactorily  answer  all  cases. 

While  an  industry  may,  on  first  glance,  produce  the 
same  goods  in  the  same  way,  from  the  same  materials, 
as  one  nearby,  it  is  usually  found  that  there  are  differ¬ 
ences  in  the  internal  processes,  tiie  raw  materials  used 
and  the  extent  of  care  in  the  manufacturing  processes.  All 
this  may  mean  a  different  design  of  treatment  plant. 

Other  elements  which  must  be  considered  in  evaluating 
an  industrial  waste  problem  seemingly  have  nothing  to 
do  with  the  technical  end  of  the  problem.  But  they  have 
a  very  definite  l»earing  on  the  final  solution.  Any  industry 
which  is  located  within  the  borders  of  a  taxing  authority 
(and  where  is  there  none)  must  pay  taxes  to  that  au¬ 
thority  on  its  property,  sometimes  on  its  profits,  and  in 
many  cases  a  sales  tax.  As  a  taxpayer,  the  industry  is 
entitled  to  the  same  consideration  as  any  other  individual 
taxpayer.  It  has  a  right  to  the  use  of  the  utilities,  facili¬ 
ties,  public  safety  departments,  sanitation  and  other  ac¬ 
tivities  of  the  community,  as  any  other.  It  cannot,  of 
course,  abuse  this  right,  but  it  must  be  recognized.  And 
if,  as  a  taxpayer,  the  particular  industry  is  compelled  to 
do  inordinately  expensive  things  to  protect  the  town’s 
systems,  it  has  the  right  to  appeal  and  request  modera¬ 
tion  of  the  demands.  If  the  industry  is  located  adjacent 
to  a  sewer  line  of  sufficient  size  to  handle  its  wastes,  and 


the  local  municipality  will  accept  this  waste  after  treat¬ 
ment  to  reduce  them  to  a  standard  suitable  for  treatment 
by  their  municipal  plant  or  discharge  into  the  stream,  it 
should  be  permitted  to  use  this  method. 

How  to  Traat  the  Wastes 

How  to  treat  industrial  waste  is  a  matter  which  entails 
many  considerations,  such  as: 

1 .  Type  of  wastes,  that  is,  from  what  type  of  plant. 

2.  Gmcentration  or  strength  of  the  wastes — the  type 
and  proportion  of  polluting  elements. 

.3.  Volume  of  the  wastes. 

4.  Toxic  effect  of  wastes  on  the  local  stream. 

5.  Toxic  or  inhibitory  effect  of  wastes  on  sewage  treat¬ 
ment  processes  employed  in  the  local  plant,  or  in  a 
future  plant. 

0.  Requirements  for  the  character  of  the  final  effluent. 

7.  Type  and  use  of  stream  or  body  of  water  into  which 
the  final  effluent  would  be  discharged. 

8.  Classification  of  the  stream,  if  any,  by  state  health 
authorities  establishing  minimum  requirements. 

9.  Possibility  of  discharging  wastes  into  the  local  mu¬ 
nicipal  sewerage  system: 

a.  Without  pre-treatment  of  the  waste. 

b.  Without  pre-treatment  but  with  a  charge  for 
handling  the  wastes. 

c.  Without  pre-treatment  but  with  industrial  plant 
to  pay  cost  of  additional  municipal  sewage  plant 
units  required,  or  the  annual  cost  of  operation  of 
same. 

d.  With  pre-treatment  at  works  to  reduce  wastes  to 
strength  of  municipal  sewage. 

10.  Possibility  of  combining  wastes  with  those  of  an¬ 
other  adjacent  industrial  plant  to  obtain  mutual 
reaction  without  additional  chemical  costs. 

11.  Local  requirements  as  to  character  of  wastes  ad¬ 
mitted  to  local  sewerage  system: 

a.  Destructive  to  structures. 

b.  Inhibitory  or  destructive  of  sewage  treatment 
processes. 

c.  Maximum  suspended  solids  admissible. 

d.  Maximum  B.O.D.  admissible. 

e.  Acid  or  alkaline  strength. 

f.  I.ocal  restrictions  against  construction  of  treat¬ 
ment  plants  in  plant  locality. 

12.  The  possibility  and  economy  of  recovering  compo¬ 
nents  of  the  waste  for  re-use  in  the  plant  or  for  sale. 

1.3.  The  status  of  the  industrial  plant  owner  as  regards 
(lercentage  of  employment  of  labor  and  importance 
economically  to  the  municipality. 

14.  Remission  of  taxes  paid  by  industrial  plant  toward 
payment  of  charges  against  plant  for  wastes. 

These  are  the  important  and  most  usual  factors  that 
must  be  taken  into  consideration  when  studying  an  indus¬ 
trial  waste  problem,  but  as  stated  earlier,  the  writer  dis¬ 
covered  72  different  considerations  which  might  enter  into 
such  a  study. 

Contidarations  for  Typo  of  Treatmanf 

After  consideration  of  these  facts,  as  seem  to  apply  in 
a  given  case  and  with  the  norms  established,  the  designer 
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Plant  in  North  Carolina  which  has 
as  part  of  its  treotment,  the 
vocuum  removal  of  light  solids 
from  industrial  wastes.  Photo, 
Dorr-Oliver,  lr*c. 


can  then  consider  the  type  of  treatment  to  be  used.  This 
again  invuUes  a  number  of  considerations,  some  of  which 
follow : 

1.  Initial  cost  of  plant. 

2.  Annual  operating  cost  of  plant  and  processes. 

3.  Area  available  for  plant  at  works. 

4.  If  treatment  facilities  must  l>e  inside  a  building. 

5.  If  due  to  surrounding  structures,  plant  must  be 
housed  or  covered. 

6.  Availability  of  chemicals  required. 

7.  Objection  to  aerial  nuisance  from  bacteriological 
type  of  plant. 

8.  Esthetic  considerations  for  the  neighborhood. 

9.  Architectural  necessities. 

In  many  cases,  individual  industrial  wastes  may  be  ef* 
fectively  treated  by  either  of  several  methods.  It  is  the 
obligation  of  the  designer  to  select  and  recommend  the 
one  which  best  meets  the  conditions  and  objectives  named. 

Charges  for  Operation 

Industrial  waste  treatment  is  an  item  of  expense  which 
enters  directly  into  the  overhead  of  an  industrial  plant 
unless,  and  this  is  normally  not  the  case,  substantial  rev¬ 
enues  may  be  obtained  from  recovered  by-products  or  re¬ 
use  of  components.  The  industrial  plant  owner  is  naturally 
interested  in  his  annual  bill  for  treatment  which  must  be 
prorated  against  his  production  items  and  added  to  their 
cost.  A  substantial  annual  charge  for  waste  treatment 
might  add  sufficiently  to  the  overall  costs  of  production 
of  a  unit  to  make  a  price  increase  necessary.  In  a  com¬ 
petitive  market,  with  prices  kept  low,  this  could  be  a 
serious  matter.  The  first  cost  of  a  plant  usually  can  be 
cla.ssed  as  a  capital  expenditure  and  written  off  by  peri¬ 
odical  amortization,  but  the  annual  cost  of  treatment  goes 
on  and  on.  Therefore,  usually,  first  cost  is  not  the  most 
important  item.  The  important  item  is  the  annual  ojjerat- 
ing  cost.  This  annual  cost  is  made  up  of: 

1.  Interest  on  capital  expenditure  to  build  the  plant. 

2.  Amortization  or  obsolescence  rate  set  up. 

3.  Actual  operating  costs,  which  are: 

a.  Labor  actually  used  in  operation  or  maintenance. 

b.  Electric  current  or  other  fuel  used  in  the  o|>eration. 


c.  Supplies  and  repair  parts  necessary  in  the  actual 
operation  or  upkeep. 

d.  Chemicals,  or  coagulants,  if  it  is  a  chemical  type 
of  plant. 

e.  Supervision. 

f.  Testing  to  see  that  satisfactory  operation  is  main¬ 
tained. 

Credited  against  the  onerating  bill  would  be  the  revenue 
from  sale,  or  calculated  use  of  any  by-product  or  com- 
|>onent.  For  instance,  in  a  large  plant  having  a  waste  with 
high  organic  solids  content,  a  biological  type  of  plant 
might  be  deemed  most  suitable.  In  this  case  there  would 
he  three  natural  by-products  which  would  have  a  theoret¬ 
ical  revenue  or  use  value,  depending  upon  the  location  of 
the  plant,  and  the  utility  of  the  surrounding  area. 

In  a  biological  type  of  plant  there  are  these  three  end 
or  by-products: 

1.  Digested  sludge,  usable  as  u  soil  conditioner  or  mild 
fertilizer. 

2.  Sludge  digester  gas,  usable  fur  power  generation. 

3.  Treated  effluent,  usable  for  irrigation. 

From  a  waste  containing  a  high  percentage  of  organic 
solids,  the  digested  sludge  provides  a  usable  material,  in 
a  form  readily  handled,  for  sr>il  conditioning,  or  as  a  base 
for  a  fertilizer.  In  a  community  surrounded  by  farms  or 
truck  gardens,  this  material  may  frequently  be  sold.  This 
sale  usually  does  not  produce  a  profit  on  the  entire  opera¬ 
tion,  but  the  revenue  received  r-an  l»e  credited  against  the 
operating  cost  of  the  plant. 

Gas  Production 

Likewise,  when  the  organic  solids  are  digested  under 
the  mmlern  tyfie  of  controlled  digestion,  the  most  valuable 
end-product  is  the  volume  of  gas  produced  by  the  break¬ 
down  of  the  organic  matter.  This  gas  is  normally  high  in 
methane  (64-65%)  and  consequently  has  a  high  fuel 
value.  It  is  common  in  municipal  sewage  treatment  plants, 
especially  those  of  large  size,  to  use  this  gas  in  any  one 
of  a  number  of  fully  develo|>ed  internal  combustion  en¬ 
gines  to  produce  electric  power.  The  development  of  these 
engines  over  the  years  has  resulted  in  a  type  known  as  the 
“dual  fuel-supercharged”  type  which  is  highly  efficient 
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and  produce*  a  kilowatt  of  current  for  an  input  of  around 
65(X)  to  7000  Btu.  Thi*  type  of  engine  operate*  on  a 
combination  of  a  *maU  amount  ( about  5%  of  the  total 
fuel  required)  of  die«el  oil  and  the  balance  on  dige*ter 
gas.  'Phe  engine*  are  automatically  controlled  so  that  they 
reduce  or  increase  the  amount  of  fuel  oil  required  to 
maintain  the  engine  at  full  *|)eed  as  the  amount  of  ga* 
increaitea  or  reduce*.  Normally,  however,  after  a  plant 
using  anaerobic  digestion  of  organic  solids  is  in  full  op¬ 
eration,  and  the  same  How  of  materials  continues  to  come 
to  the  digester,  the  gas  supply  will  be  suliicient  to  o|ierate 
the  engine  on  an  approximate  95  to  5^  ga^  to  oil  ratio. 

Economics  of  Gas  Production 

In  the  average  municipal  sewage  plant,  the  gas  pro¬ 
duced  in  controlled  digestion  amounts  to  about  one  cubic 
foot  (ler  capita  jier  day.  With  an  engine  pri>ducing  one 
kilowatt  of  current  for  an  input  of  say  7(NX)  Btu,  the  gas 
produced  from  the  wastes  of  about  12  persons  will  suffice. 
This  it  assuming  the  thermal  content  of  the  gas  will  be 
not  less  than  tXH)  Btu  |>er  cu  ft.  It  usually  averages  6.50 
Btu  or  more.  As  it  it  common  (iractice  to  evaluate  an 
organic  waste  on  the  equivalent  population  l>a8is,  it  can 
lie  seen  that  a  plant  which  had  an  equivalent  population 
on  tusf>ended  solids  basis  to  1(M),0(K)  persons  would  have 
a  gas  production  of  around  1(N),(XX)  cu  ft  per  day.  As¬ 
suming  (XX)  Btu  per  cu  ft,  and  12  cu  ft  per  kilowatt  would 
show  a  potential  of  K,.553  kw  per  day. 

In  a  plant  using  p<mer  purchased  from  an  outside  util¬ 
ity,  it  might  pay  the  industry  to  install  the  engines  neces¬ 
sary  to  utilize  that  potential  power.  While  it  might  he  a 
small  item  in  the  total  power  used  by  the  industrial  plant 
for  its  produi'tion  purposes,  it  usually  is  more  than  ample 
to  run  the  units  of  the  waste  treatment  plant.  Since  this  is 
a  low  cost  power  from  a  waste  product,  it  would  keep 
down  o|>eration  cost  of  the  plant.  Thus  assuming  the  in¬ 
dustry  pays  1  cent  p'*r  kilowatt  for  current,  the  B,.33.3  kw 
from  a  population  equivalent  of  1(X),(XX)  pt’ople  would 
amount  to  $K3..33  j)er  day,  or  a  total  of  over  $.30,(XX)  |)er 
year.  As  the  actual  cost  of  production  of  this  power  from 
waste  gas  averages  anmnd  one  quarter  cent  per  kilowatt, 
the  actual  saving,  which  could  be  credited  against  the  op¬ 
erating  cost  of  the  plant,  would  theoretically  be  about 
$21,(XX)  |>er  annum. 

Another  advantage  of  this  use  of  the  gas  is  that  in  a 
sludge  digestion  type  of  plant  the  digesters,  especially  in 
the  northern  se<’ti<ms,  are  heated  to  a  tem|)erature  of  be¬ 
tween  115  and  95  deg  F.  In  protiucing  power  from  the 
gas  through  an  engine-generator  set,  the  co<»ling  water  of 
the  engine,  passed  through  the  (‘iigine  exhaust  heater,  will 
provide  ample  heat  units  f«>r  the  digester.  Thus  the  power 
may  be  produced  and  the  by-product  heat  used  for  the 
stimulation  of  the  rate  of  digestion. 

In  rases  where  this  prtMiuction  of  power  from  gas  is 
not  considered  practical,  due  to  size  or  economic  factors, 
the  gas  is  useful  in  heating  the  digesters.  In  this  case,  the 
gas  is  burned  under  a  boiler  and  the  hot  water  circulated 
through  the  digester,  through  an  external  ty|>e  of  heat  ex¬ 
changer  or  by  coils  in  the  digester  itself.  I'hus  the  cost 
of  outside  fuel  to  maintain  the  temperatural  environment 
in  the  digester  is  eliminated. 

In  any  ease,  the  economics  of  the  use  of  gas  must  be 


given  careful  study  consistent  with  the  local  cost  of  power, 
its  availability,  standby  charges  of  the  local  utility  and 
the  needs  of  the  industry. 

'Ilie  digested  sludge  produced  from  anaerobic  digestion 
has  its  use  as  a  mild  soil  conditioner.  It  is  low  in  nitrates, 
about  2  to  3%,  has  practically  no  phosphates,  but  for 
acid  soils  it  is  a  useful  correclant  and  for  clay  soils  it 
opens  up  the  pores,  making  it  Iwtter  for  crops.  As  dried 
on  of)en  sludge  drying  beds,  «ir  thrcmgh  one  of  the  several 
available  heat  drying  systems  which  prinluce  a  powder  or 
pelletized  bagged  product,  it  may  be  used  on  gardens  of 
ail  sorts  )excej»t  on  vegetables  eaten  raw  ),  on  flower  gar¬ 
dens,  lawtiA,  and  parks.  On  any  of  these  it  will  improve 
the  condition  of  the  pnuluct  or  the  output.  In  numerous 
cases  this  dried,  bagged  sludge,  is  sold  at  prices  from 
S5..50  to  $10  per  ton,  and  while  again  a  profit  cannot  be 
looked  for  on  the  complete  treatment  ofieration,  the 
amount  received  from  the  sale  of  sludge  is  an  offset  to 
the  cost  of  plant  o(>eration.  Such  organic  soil  conditioners 
are  commonly  on  sale  at  garden  stores  in  all  parts  of  the 
country. 

Here  again  an  economic  study  is  necessary  to  evaluate 
all  the  factors  as  to  whether  drying  for  sale  will  pay. 

In  areas  where  water  is  scarce  or  costly  to  use  for 
irrigation  purposes  and  where  a  complete  treatment  of 
the  waste  is  undergone,  it  frequently  happens  that  the 
treated  final  effluent  may  have  a  use  for  irrigation  of 
groves  or  other  garden  areas  from  which  the  product  is 
not  in  contact  with  the  actual  liquid.  In  several  cases, 
particularly  in  arid  sections  of  the  Southwest,  plant  efflu¬ 
ents  are  used  for  irrigation,  or  for  re-use  in  the  actual 
plant.  An  outstanding  example  of  this  is  the  Kaiser  Steel 
Plant  at  F'ontana,  Calif.,  where  all  liquid  effluents  from 
plant  operations  were  so  treated  that  the  final  effluents 
could  be  returned  for  re-use  in  the  mill.  This  included  the 
liquid  from  the  flue  dust  recovery  plants,  the  sewage  treat¬ 
ment  and  the  pickling  liquors. 


There  are  several  basic  methods  or  processes  of  treat¬ 
ment  for  industrial  wastes: 

1 .  Biological  methods 

2.  (Chemical  methods 

3.  ('omhination  of  biological  and  chemical 

4.  Base  exchange  by  synthetic  resins 

.5.  evaporation 

6.  Compression  distillation 

7.  Spray  irrigation 

L'nder  these  various  heads  come  innumerable  variations. 
Some  wastes,  particularly  those  with  a  high  percentage 
of  organic  component,  are  susceptible  of  treatment  by 
1,  2,  or  3,  and  for  certain  wastes,  7,  especially  cannery 
and  dairy  wastes,  where  suitable  land  is  available.  Which 
is  the  l>est  for  any  given  case  is  a  matter  of  mature  study. 
Bi«dogical  methods  usually  require  a  higher  initial  con¬ 
struction  cost  but  a  lower  daily  operating  cost.  Chemical 
methmls  will  normally  provide  a  plant  of  smaller  size  and 
area  requirement,  but  the  chemical  coagulants  or  pre- 
cipitants  required  may  run  up  a  sizeable  annual  bill.  Here 
there  are  a  numl>er  of  factors  to  be  considered  outside 
of  the  actual  first  and  annual  costs,  such  as: 
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1.  Location  of  plant — whether  area  required  for  bio- 
Iogi(;ai  methods  is  available. 

2.  Surroundings  of  the  plant — residential,  business,  etc. 

.3.  Availability  of  the  chemical  elements  required  in  the 

treatment. 

4.  Cost  of  the  chemical  elements. 

.S.  Ease  of  handling  the  chemical  elements — whether  spe¬ 
cial  metals  or  s|H*cial  clothing  or  precautions  are  re- 
(]uired. 

6.  Disposal  of  resultant  end  or  hy-products. 

Biological  Methods 

This  refers  to  any  of  the  developed  methods  whereby 
wastes  may  l)e  adequately  treated  by  the  same  methods 
and  processes  used  in  the  handling  and  treatment  of  nor¬ 
mal  municipal  pr(M’esses.  This  includes  the  use  of  gravi¬ 
tational  units  for  the  removal  of  coarse  solids  and  grit, 
and  the  use  of  normal  biological  units,  such  as  contact 
beds,  trickling  filters,  either  of  the  low  or  high  rate,  with 
recirculation  of  effluent,  or  by  the  activated  sludge  type 
of  unit,  using  diffused  air  or  infusion  of  air  by  mechanical 
means,  or  a  combination  of  these;  plus  the  final  anaerobic 
digestion  of  the  organic  sludge. 

Such  plants  are  usually  the  lowest  in  operating  cost 
because  once  in  operation,  the  operating  charges  include 
only  the  power  recjuired  for  operating  the  units  (a  small 
item)  plus  the  small  amount  of  labor  required  for  at¬ 
tendance.  As  modern  plants  of  this  type  are  mainly  auto¬ 
matically  controlled,  the  average  plant  requires  only  the 
attention  of  one  or  two  men.  Their  initial  cost  is  apt  to 
be  relatively  high  and  the  ground  area  considerable,  mak¬ 
ing  it  impractical  to  put  a  plant  inside  a  plant  building, 
except  for  very  small  units.  Plants  of  this  kind,  particu¬ 
larly  of  the  high  rate  trickling  filter  type,  are  very  eco¬ 
nomical  for  many  wastes  as  the  process  is  not  upset  by 
flash  shots  of  wastes  or  of  changing  volumes  or  character¬ 
istics.  The  annual  labor  problem  is,  therefore,  reduced. 
Biological  plants  may  l>e  constructed  so  that  gravity  flows 
may  l)e  used  to  the  utmost  and  pumping  charges  or  multi¬ 
plicity  of  pumping  stations  eliminated. 

Factors  Governing  Chemical  Treatment 

If  a  waste  is  of  such  a  character  that  the  biological 
methods  do  not  apply  or  the  local  conditions  are  such 
that  sufficient  area  is  not  available  for  a  biological  plant, 
then  consideration  must  be  given  to  other  methiMls.  Chemi¬ 
cal  treatment  usually  requires  less  plant  than  biological 
tyf>es,  but  the  daily  use  of  an  amount  of  chemical  coagu¬ 
lant  or  precipitant  is  a  substantial  cost  item.  Thus,  when 
it  has  l>een  decided  that  chemical  treatment  is  the  proper 
one  for  a  given  case,  the  study  must  then  consider  the 
type  of  chemical  to  be  used.  In  view  of  the  necessity  of 
always  having  in  mind  the  annual  cost  of  operation  of  a 
plant,  the  following  points  must  be  given  mature  con¬ 
sideration: 

1.  Type  of  chemical  which  will  produce  the  result  with 
the  least  amount  added. 

2.  Type  of  chemical  which  will  produce  the  desired  re¬ 
sult  with  least  overall  cost. 

3.  Availability  of  the  chemical. 

The  first  point  involves  the  consideration,  usually  test¬ 
ing  of  a  sample  of  the  waste,  with  various  chemical  com- 


Pressure  flotation  system  used  for  handling  packing  house 
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pounds  which  produce  the  desired  result,  in  this  considera¬ 
tion  there  must  lie  a  knowledge  of  the  local  availability 
of  the  chemical  deemed  Itest  from  a  treatment  standpoint. 
It  frequently  hapitens  that  a  chemical  which  will  produce 
a  desired  result  is  a  proprietary  item  and  must  l>e  obtained 
from  a  given  source.  Is  this  source  at  such  a*|)oint  with 
relation  to  the  plant  that  a  supply  may  be  obtained  at 
short  notice?  And  at  low  transportation  cost?  if  the  source 
of  supply  does  not  meet  those  two  conditions,  then  the 
cost  of  providing  storage  facilities  and  the  capital  outlay 
for  a  large  supply  of  the  chemical  enters  the  picture.  Also 
there  is  the  question  of  deterioration  of  valency  in  a  large 
storage  of  the  chemical.  Over  what  |)eriod  may  it  l>e  stored 
without  loss  or  damage?  Is  it  a  hygroscopic  chemical, 
needing  dryness  for  storage,  or  to  prevent  spoilage? 

While  it  frequently  hap|x;ns  that  such  a  sfiecial  or  pro¬ 
prietary  chemical  will  produce  a  result  with  a  minimum 
quantity  per  unit  of  waste  volume,  the  above  considera¬ 
tions  may  rule  it  out  as  against  a  chemical  which  is  ob¬ 
tainable  at  sources  close  to  the  plant  on  short  notice  and 
which  does  not  require  storage  of  large  quantities  or  high 
transportation  costs,  fy^t  us  assume  a  case. 

Tests  on  a  given  waste  show  that  a  chemical  costing 
5  cents  per  pound  produces  the  desired  results  in  a  short 
))eriod,  and  that  a  dosage  of  1  grain  per  gallon  is  required. 
On  a  flow  of  say  1,(KK),0()()  gal  of  waste  |)er  day,  the  total 
requirement  then  will  be  143  lb  per  day  (7(KK)  grains  — 

1  lb),  or  a  cost  of  $7.15  per  day.  On  the  other  hand,  it 
may  l>e  found  that  the  use  of  3  grains  per  gallon,  or  three 
times  as  much,  of  another,  more  common  chemical,  cost¬ 
ing  one-half  cent  p4;r  pound,  may  produce  an  equally  good 
result.  The  cost  of  this  is  then  $2.15  per  day.  Other  than 
this,  the  more  expensive  chemical  must  come  from  a  given 
source  and  sufficient  supplies  must  l>e  kept  on  hand  to 
overcome  the  time  of  shipment  required  from  the  supplier 
to  eliminate  any  p<issibility  of  the  plant  l>eing  shut  down 
for  lack  of  chemical.  The  other  chemical  may  come  from  a 
bical  source  and  l»e  in  constant  close  supply,  requiring  no 
storage  or  chance  of  deterioration. 
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Handling  Chamicak 

Another  consideration  in  the  use  of  the  chemical  proc- 
eases  is  the  handling  of  the  chemical.  Some  chemicals  may 
be  handled  as  a  dry  powder  and  fed  from  a  simple  chemi* 
cal  feeder,  which  may  in  turn  be  controlled  by  automatic 
pH  control,  reducing  or  increasing  the  chemical  as  the 
waste  characteristic  demands.  Storage  hoppers  may  be 
provided  that  in  many  cases  will  hold  sufficient  supply 
for  an  entire  day’s  operation,  thus  reducing  the  labor  cost 
In  other  cases,  where  chemical  solutions  are  used,  the 
control  is  more  troublesome,  as  the  small  orifices  required 
have  a  tendency  to  clog,  or  the  chemical  may  be  corrosive 
or  poisonous  and  may  require  special  care  in  its  han* 
dling,  or  special  clothing  and  protective  equipment  or  it 
may  require  the  use  of  special  metals  in  the  equipment. 
These  are  important  factors  in  the  design  of  a  chemical 
plant,  as  the  element  of  danger  to  human  beings  in  a  plant 
requiring  corrosive  or  dangerous  chemicals  may  entail 
a  special  burden  in  insurance  or  compensation  in  case  of 
injury.  However,  frequently,  if  an  industry  has  very  little 
ground  available,  or  local  conditions  make  it  necessary 
to  put  the  treatment  in  or  on  or  under  the  plant  buildings, 
then  chemical  treatment  or  one  of  the  other  non-biological 
methods  may  be  the  only  answer. 

Synthetic  Resin  Units 

In  certain  wastes  containing  high  percentages  of  min* 
rrals  in  solution,  such  as  chromium,  nickel,  silver  and 
copper,  the  recently  developed  synthetic  resin  units  are 
applicable*  Depending  on  the  volume  of  the  waste  flow, 
these  may  be  obtained  from  a  number  of  sources  in  pack¬ 
age  units  or  for  the  larger  volumes  as  open  units,  with 
the  necessary  interconnecting  piping.  The  first  cost  and 
usage  of  space  of  these  units,  as  they  may  be  and  usually 
are  installed  inside  the  plant,  is  relatively  moderate.  The 
ofierating  cost,  however,  is  high.  The  synthetic  resins  used 
have  a  definite  capacity  for  removing  the  desired  element, 
usually  measured  as  grains  per  cubic  foot  of  resin. 

At  the  time  the  resins  become  exhausted  (when  the 
result  is  not  correct),  then  the  resin  must  be  regenerated 
with  an  acid  or  an  alkali  to  restore  its  usefulness.  This 
entails  having  either  duplicate  units  so  there  will  be  no 
interruption  of  service  during  the  regeneration  period,  or 
of  having  storage  facilities  to  overcome  the  shutdown 
periiMl.  The  operation  of  regeneration  can  be  made  en¬ 
tirely  automatic  so  that  the  labor  element  in  this  type  of 
system  is  small.  There  is,  of  course,  an  additional  problem 
produced,  in  the  disposal  of  the  waste  wash  waters  from 
the  cells.  This,  in  itself  might  require  an  additional  treat¬ 
ment  plant.  However,  in  cases  of  say  chromium  and  nickel, 
the  object  is  a  recovery  of  the  metal  which  has  a  value 
which  can  be  charged  off  against  the  operation. 

This  type  of  treatment  requires  extensive  test  and  ex¬ 
perimentation  before  the  plant  design  can  be  completed. 

Rettent  developments  in  this  phase  of  treatment  units  is 
in  the  form  of  synthetic  membranes  which  are  said  to  be 
able  to  remove  the  salt  from  sea-water  to  render  it  potable 
for  humans.  This  is  being  studied  in  the  semi-arid  regions 
of  the  Southwest,  where  water  supplies  have  been  scarce. 

Waitas  from  Wood  Preparation  and  Alcohols 

(Vrtain  wastes,  such  as  those  from  pulp  and  paper  mills 


using  the  sulfate  and  sulfite  processes  of  wood  prepara¬ 
tion,  have  been  a  serious  problem  and  much  study  has 
been  given  to  its  solution.  Evaporation  of  the  wastes  is 
one  solution  but  a  costly  one.  father  solutions  have  been 
the  use  of  the  waste  as  binder  for  base  material  in  road 
construction. 

Evaporation  has  also  been  used  in  the  handling  of  wastes 
from  distilleries  making  whiskey  or  other  alcoholic  liquors, 
but  recent  developments  in  this  field  have  shown  that  a 
combination  of  the  normal  methods  of  biological  treat¬ 
ment  may  be  used  with  satisfactory  results  at  less  oper¬ 
ating  expense.  These  wastes  are  normally  high  in  B.O.D. 
and  dissolved  solids,  but  low  in  suspended  solids.  They 
can  be  treated  on  biological  plants  in  the  normal  manner, 
but  as  they  have  very  high  B.O.D.’s,  ranging  from  15,000 
to  .30,000  ppm,  this  is  not  an  economically  practical  pro¬ 
cedure.  Instead  it  has  been  found  that  by  reversing  the 
pr«K;edure,  that  is,  putting  all  the  wastes  into  the  digester 
tanks  first,  reductions  of  from  70  to  80  per  cent  in  B.O.D. 
may  be  made,  thus  reducing  the  total  to  such  a  point  that 
the  effluent  may  then  be  handled  on  biological  filters, 
particularly  the  high  rate  type  with  recirculation,  of  rela¬ 
tively  small  area. 

In  this  special  field,  it  has  been  demonstrated  that  a 
very  large  volume  of  useful  gas  is  produced  in  the  digesters. 
One  investigator,  in  experiments  on  such  wastes  found 
that  for  each  cubic  foot  of  volume  in  the  digesters  three 
cubic  feet  of  gas  per  day  could  be  expected.  Assuming 
a  waste  of  this  type  with  a  total  daily  volume  of  1()0,(XX) 
gal,  or  13,300  cu  ft  per  day,  the  total  digester  volume 
would  be  approximately  79,800  cu  ft.  With  an  output  of 
3  cu  ft  gas  per  cubic  foot  volume  per  day,  the  total  daily 
potential  gas  production  would  be  239,400  cu  ft,  which, 
in  normal  practice  would  be  the  same  as  would  be  pro¬ 
duced  in  a  sewage  treatment  plant  treating  the  sewage  of 
over  200,000  people. 

Activated  Sludge  Method 

The  activated  sludge  method,  in  its  several  forms,  has 
applications  in  treating  industrial  wastes,  particularly 
those  containing  organic  components  or  those  susceptible 
to  oxidation  by  direct  means.  The  principle  of  this  method 
is  that  the  oxygen  required  to  stabilize  the  organic  matter 
is  applied  directly  to  the  waste  by  means  of  compressed 
air  delivered  through  submerged  porous  tiles,  tubes,  or 
through  jets,  or  is  air  inspired  from  the  atmosphere  by 
down  draft  tubes  or  other  means.  To  assist  in  the  oxidation, 
a  portion  of  the  bacterially  active  sludge  formed  in  the 
operation  is  returned  to  the  incoming  raw  waste. 

In  the  most  common  form  of  this  process,  the  great 
bulk  of  the  air  is  used  to  keep  the  waste  in  agitation  to 
prevent  settling  out  of  solid  particles,  and  a  very  small 
pro|K)rtion  is  used  for  the  actual  oxidation. 

The  principle  advantage  of  the  activated  sludge  method 
is  that  it  occupies  less  ground  area  than  the  other  biological 
types  and,  therefore,  may  cost  slightly  less  to  build.  How¬ 
ever,  the  cost  of  compressing  the  air  required  is  consider¬ 
able  and  makes  the  system  expensive  to  operate. 

Also,  the  system  must  be  maintained  in  a  delicate  bal¬ 
ance  relation  between  the  incoming  waste  and  the  return 
sludge,  and  if  sudden  slugs  of  excessive  volume  or  strength 
of  waste  should  be  added  to  the  system,  it  is  quite  easily 
upset  and  then  requires  skilled  and  close  attention  to  re¬ 
turn  the  plant  to  its  normally  satisfactory  operating  con- 
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Pump  house,  digester  and  settliiig 
tanks  at  Old  Grorsd  Dad  Distil¬ 
lery,  waste  disposal  plant,  Frank¬ 
fort,  Ky.  Photo,  National  Distil¬ 
lers  Products  Corp. 


dition.  A  new  development  in  this  type  of  plant  has  come 
about  with  the  advent  of  the  new  detergents,  causing  tre¬ 
mendous  foam  accumulations  on  the  tanks.  If  the  waste 
to  be  treated  contains  such  detergents,  it  would  be  ad¬ 
visable  to  consider  another  method  of  treatment. 

Combination  of  Wastes 

When  an  industrial  plant  has  a  variety  of  wastes  from 
different  production  operations  on  the  same  location,  it 
is  advisable  for  the  expert  to  consider  the  components 
of  each  as  a  separate  entity  and  then  the  possibility  of 
combining  two  or  more  of  them  to  obtain  the  natural 
reactions  that  may  be  obtained,  say,  from  acid  wastes 
with  alkaline  wastes.  In  this  way,  in  many  cases,  the  re¬ 
actions  are  carried  out  without  cost,  whereas  to  provide 
the  acid  or  alkali  from  outside  sources  would  introduce 
an  dement  of  heavy  expense.  The  same  idea  may  be  exe¬ 
cuted  between  separate  industries  in  the  same  general  area, 
by  mixing  their  wastes  and  obtaining  these  mutual  re¬ 
actions,  thus  lessening  the  cost  of  treatment  for  each  plant 
owner.  This  can  be  done  by  construction  of  a  jointly 
owned  and  operated  plant. 

Equipment  Available  for  Industrial  Waste  Treatment 

Although  industrial  waste  treatment  plants  may  be  de¬ 
signed  without  the  use  of  mechanical  elements,  the  experi¬ 
ence  and  practice  has  shown  that  for  any  except  very 
small  plants,  the  introduction  of  mechanical  devices  in¬ 
troduces  economies  of  a  very  important  nature,  both  in 
the  initial  sice  and  cost  of  the  {dant,  in  its  operation,  and 
in  its  control. 

There  are  on  the  market  today  a  very  great  number 
and  variety  of  units  of  equipment  and  devices,  developed 
and  manufactured  by  responsible  firms,  which  are  ap¬ 
plicable  to  inclusion  in  industrial  waste  treatment  systems. 
In  some  cases,  these  manufacturers  make  a  large  variety 
of  different  types  of  equipment  units,  each  of  which  is 
suited  to  certain  applications  and  designed  to  achieve 
certain  results. 

In  other  cases,  the  manufacturer  may  have  one  type 
of  unit  only  and  may  recommend  thb  for  any  type  of 
waste.  This  is  not  good  practice  nor  will  it  always  result 
in  benefit  to  the  industrial  plant  owner.  No  one  system  or 
method  has  yet  been  devised  which  is  applicable  to  the 
treatment  of  every  type  of  waste,  and  in  my  opinion,  nor 
ever  will  be  in  the  foreseeable  future. 

Each  industrial  waste  situation  must  be  considered 


independently  by  an  engineer  who  is  not  hound  by  any 
biased  idea  for  a  certain  type  of  equipment.  He  will,  with 
the  study  of  the  particular  problem,  survey  all  of  the 
available,  proven  methods  or  systems,  and  recommend  or 
adopt  the  one  liest  suited  to  solve  the  problem  in  the  must 
practical  and  economical  manner.  In  this  he  should  be 
guided  not  only  by  his  own  knowledge  of  the  performance 
record  of  the  available  equipment  units,  but  also  by  the 
experience  of  those  who  have  used  them,  and  by  unbiased 
information  from  the  manufacturers.  It  is  the  duty  of  an 
engineer,  called  upon  to  unravel  an  industrial  waste  prob¬ 
lem,  to  solve  this  problem  and  design  that  plant  for  the 
treatment,  which  will  in  his  best  judgment  provide  the 
adequate  works  for  his  client  at  the  best  overall  financial 
conditions. 

This  may  be  a  combination  of  the  units,  or  devices  of 
several  manufacturers,  although  there  are  manufacturers 
now  who  provide  a  complete  line  of  units  for  all  phases 
or  stages  of  a  treatment  works.  If  the  units  of  that  manu¬ 
facturer  are  adaptable,  economically  and  technically  to 
a  given  case,  it  is  wise  to  use  the  units  of  one  firm  to  save 
the  client  from  the  nuisances  of  divided  responsibility 
which  can  arise  when  the  equipment  units  of  several  manu¬ 
facturers  are  incorporated  in  the  same  plant  and  trouble 
arises  in  one  of  them.  In  some  cases,  the  unit  of  one  manu¬ 
facturer  might  be  slightly  cheaper  than  that  same  type 
of  unit  of  another  manufacturer.  It  is  considered  good 
practice,  however,  to  purchase  the  more  ex()ensive  unit, 
where  that  manufacturer  is  supplying  other  equipment 
in  order  to  have  this  undivided  res|>unsibility  in  the  end. 

Automatic  Control 

Another  important  factor  in  plant  operation  is  instru¬ 
mentation.  In  this  automatic  age,  the  general  tendency 
is  to  provide  automation  for  every  type  of  operation.  In 
general  this  is  a  sound  idea,  to  have  plant  o|)erations  con¬ 
trolled  by  instruments,  as  it  not  only  removes  some  of 
the  inherent  faults  of  human  operation  and  control,  but 
also  provides  indisputable  printed  records  of  what  hap¬ 
pened  at  a  given  point  at  any  particular  time.  These  rec¬ 
ords,  in  many  instances,  have  value,  but  in  many  other 
cases  they  do  not  help  in  the  operation  of  the  plant.  They 
are  useful  for  making  up  tables  for  use  in  articles  for 
technical  publications,  as  a  history  of  a  given  operation. 
The  question  of  the  extent  of  automation  to  he  adopted 
in  any  case  depends  upon  a  number  of  factors,  which 
may  be  enumerated  as: 

1.  Size  of  the  plant. 


Alt  CONDITIONING,  HEATING  AND  VENTILATING,  APtIL,  IfSS 


107 


2.  Kt^lation  o{  the  cost  of  the  plant  to  the  coat  of  the 
automation. 

3.  Availability  of  manual  help  capable  of  controlling  the 
o|M;ration. 

4.  Character  of  the  operation  to  f>e  controlled. 

In  a  amall  plant,  the  operationa  of  controls  may  be  so 
infrequent  that  to  provide  automatic  devices  would  not  be 
warranted  and  the  records  that  could  be  obtained,  not 
lequired.  In  certain  cases  where  health  authorities  of 
states  or  municipalities  or  pollution  control  entities  have 
jurisdiction,  they  may  require  certain  records  to  l)e  kept 
to  prove  at  definite  intervals  that  the  plant  has  l>een  pro¬ 
ducing  satisfatiorily.  'I'his  acts  as  a  check  on  the  detailed 
o|>eration  so  that  the  agency,  if  results  are  deficient,  can 
then  check  into  the  reason. 

A  periodical  record  is  kej»t  of  tests  to  determine  Ilf 
sus^iended  solids;  (2l  B.O.I).;  (3)  acidity;  (4)  toxic  ele¬ 
ments.  'i'hese  records,  in  some  cases,  must  be  made  by 
laboratory  analysis  from  samples  of  the  waste,  or  in  other 
cases,  as  of  acidity  or  alkalinity,  may  be  done  automati¬ 
cally  by  pH  recorders.  Where  laboratory  analyses  are 
necessary,  samples  must  l>e  taken  at  stated  intervals  and 
in  proportion  to  the  (low  at  that  time,  and  thesi*  samples 
composited  over  a  given  {>eriod.  These  samples  are  fre¬ 
quently  taken  by  an  attendant  who  takes  them  from  a 
given  p<»int  at  a  stated  time  and  measures  his  sample  ac¬ 
cording  to  the  flow  at  that  time.  Kut  this  requires  someone 
detailed  to  <lo  that  work  and  adds  an  expense  item  to 
plant  o|M*ration.  There  are  available  automatic  samplers 
which  will  take  the  sample  at  the  proper  time,  in  propor- 
ti<m  to  the  flow,  and  deposit  it  in  the  necessary  receptacle. 

'I'he  measurement  of  flow  is  best  done  by  automatic 
means,  by  one  of  the  many  means  available:  Weirs,  l*ar- 
shall  flumes,  nozzles  and  orifice  of  various  ty|)e  which  are 
connected  to  indi<  ating-registering  and  recording  devices 
and  provide  a  printed,  indisputable  record  of  the  flow  at 
any  given  moment.  I’hese  are,  except  in  very  small  plants, 
considered  ess<’ntials. 

'  VMiere  acid  wastes  are  being  treated  and  the  pH  of  the 
final  effluent  may  Is*  chisely  controlled,  this  operation  is 
a*  ted  ions  one  for  a  manual  o|H‘rator,  and  involves  a  loss 
of  time  in  com|M*nsuting  the  neutralizing  agent  with  the 
(low.  A  considerable  lag  is  introduced  l>etw«*en  the  time 
the  man  takes  the  sample,  makes  the  titrations,  and  then 
adjusts  the  feeder  of  the  neutralizing  agent  to  the  projsT 
point,  Hy  that  time  the  reaction  may  have  changed  and 
the  result  may  lie  a  waste  of  neutralizer  or  too  little  of  it. 
'I'he  miHlern  automatic  pH  ctmtrol,  which  is  immersed 
in  the  flow  at  ail  times,  k«‘e{M  a  constant  record  of  the 
pH  at  any  given  point  or  points,  controls  the  neutralizer 
f<>i*der  instantly  to  add  or  decrease  that  agent  at  that  mo¬ 
ment,  thus  smoothing  out  the  operation  and  keeping  c(»st 
down.  This  is  an  essential  in  a  well-designed  plant. 

In  general  the  extent  of  instrumentation  must  l*c  given 
considerable  thought  and  a  logical  conclusion  established. 
If  the  plant  is  small,  instrumentation  is  expensive  and 
it  may  l>e  out  of  ecommiic  reason  to  apply  too  much  of  it, 
where  the  neerled  control  might  l>e  accomplished  by  one 
man  at  less  cost  than  the  interest  and  amortization  on  the 
instrumentation. 

Manufacturers  of  control  equipment  will,  in  most  cases, 
Im*  willing  to  advise  on  this  p<iint  -how  to  maintain  the 
proper  balance  between  desire  and  necessity  in  the  niim- 


l»er  and  complexity  of  instrumentation.  This  should  be  a 
function  for  the  decision  of  the  engineer  commissioned  to 
design  the  plant. 

Fxjuipment  for  industrial  waste  plants  runs  the  relative¬ 
ly  same  gamut  as  that  available  to  the  sanitary  engineer¬ 
ing  profession  for  the  design  and  operation  of  water  and 
s«‘wage  treatment  plants.  It  includes  devices  for  obstruc- 
tional  removal  of  coarse  solids,  such  as  bar  and  fine 
s<-reens  which  remove  solids  only  because  of  their  in¬ 
ability  to  pass  through  the  apertures  in  the  screen.  Also 
it  includes  devices,  known  as  grit  chaml^ers,  which  remove 
inorganic  solids  by  gravitational  means.  These  units  take 
a  variety  of  form.  Some  are  square  and  collect  the  solids 
and  wash  them  free  of  organic  matter,  providing  a  grit 
that  may  be  used  as  fill  In  low  ground.  Others  separate 
the  grit  and  organic  solids  by  air  jets;  others  are  not 
me<’hanically  equipped  but  depend  upon  centrifugal  force 
to  /separate  the  solids;  others  provide  a  combination  of 
separation  of  grit  and  organic  matter  by  vacuum  in  which 
the  grit  settles  to  the  bottom  of  the  unit  and  the  lighter, 
air  bouyed  solids  are  induced  to  rise  by  the  vacuum. 

Agitation  and  Flocculation 

It  is  quite  common  in  waste  treatment  plants,  especially 
where  neutralizing  agents  or  other  chemicals  are  added, 
to  pr4»vi(le  mechanical  agitators  to  assure  complete  dif- 
fusi*)!!  of  the  chemical  throughout  the  liquid  mass.  These 
are  of  various  forms,  from  simple  paddles  on  the  end  of 
a  shaft,  to  devices  scientifically  designed  with  impellers 
developed  to  cause  a  definite  circulation  of  the  liquid. 

In  other  cases,  a  phenomenon  known  as  “flocculation’' 
is  employed.  Chemicals  are  added  to  change  the  Uo-elec- 
tric  character  of  the  solids  to  cause  the  solids  to  coalesce 
and  form  particles,  called  floes,  which  will  settle  quickly. 
In  its  basic  form,  this  contemplates  causing  the  tiny  or 
pin-p«iint  particles  formed  in  the  preceding  mixer  to  be 
circulated  through  an  infinite  number  of  vertical,  horizon¬ 
tal  or  ohli(]ue  paths  through  the  liquid.  In  this  intricate 
passage  of  the  particles,  they  impinge  upon  one  another, 
adhesion  takes  place  and  the  particles  grow  and  become 
dense  and  heavy.  At  the  same  time,  as  they  pass  through 
the  liquid  they  tend  to  attract  other  particles  to  them¬ 
selves  thus  acting  similarly  to  sponges.  These  stimulated 
(Iocs  are  in  the  general  form  of  pellets,  with  a  small  sur¬ 
face  area  exposed  to  upward  currents  and  when  the  force 
of  the  agitati<m  of  the  flocculation  mechanism  is  released, 
they  settle  rapidly  to  the  bottom  of  the  following  sedi¬ 
mentation  basin.  When  fbx'culation  is  indicated  in  a 
treatment,  the  type  of  fiucculation  unit  which  impart** 
this  “barrel-rolling”  effect  to  the  contents  of  the  tank  is 
the  most  effective  in  reducing  the  amount  of  reagents 
te(|uired,  thus  introducing  an  inqMirtant  element  of  saving. 

Sedimentation 

Sedimentation,  another  example  of  the  gravitational 
separation  of  solids  from  liquids,  is  employed  quite  gen¬ 
erally  in  various  tyj>es  of  waste  treatment  plants.  It  has 
various  forms,  some  consisting  of  plain  concrete  tanks, 
in  which  the  solids  settle  but  which  must  be  drained  to 
clear  them  of  the  accumulations.  'This  entails  the  use  of 
two  or  more  tanks  so  that  there  may  always  be  tanks 
available  for  service  when  the  others  are  being  cleaned. 
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For  many  years  this  type  of  tank,  except  in  very  small 
plants,  has  been  outmoded  by  the  mechanically  cleaned 
tank. 

The  mechanically  cleaned  sedimentation  tank  was  de> 
veloped  in  the  United  States  about  1916,  as  a  modification 
of  a  unit  originated  for  use  in  metallurgical  work.  In  its 
first  form  it  consisted  of  a  series  of  arms  thrust  out  from 
a  central  shaft.  These  arms  were  equi|^)ed  with  scraper 
blades  and  as  the  arms  were  moved  around  the  tank  by 
the  motor  driven  shaft,  they  caused  the  semi-fluid  sludge 
to  move  to  the  center  of  the  tank  where  an  outlet  was 
provided.  The  effect  of  this  was  to  provide  continuous 
removal  of  the  settling  solids  so  that  no  accumulations 
occurred.  Thus  the  volumetric  efficiency  of  the  tank  was 
maintained  at  its  maximum  at  all  times.  The  immediate 
effect  of  this  tank  was  to  destroy  the  need  for  duplicate 
units. 

Since  this  initial  design,  many  variations  of  the  me¬ 
chanically  cleaned  unit  have  been  developed  by  various 
manufacturers  but  the  basic  principle  still  remains  the 
same — to  remove  the  settled  solids,  technically  known  as 
sludge,  from  the  tank  in  a  daily  amount  equal  in  volume 
to  the  amount  that  would  be  deposited  in  one  day.  This 
is  accomplished  in  some  designs  by  keeping  the  sludge 
collecting  rakes  in  operation  continuously,  in  others  it 
is  done  by  operating  the  rakes  periodically.  In  their 
present  form  the  mechanically  cleaned  sedimentation 
tanks  take  two  shapes,  circular  and  rectangular  or  square. 
There  are  proponents  of  each  type  and  each  side  can  pro¬ 
duce  good  arguments  why  their  type  is  best.  There  are 
natural  considerations  which  govern  the  selection  of 
either  of  these  types,  such  as  ground  conditioas  at  the 
site,  area  available,  number  of  tanks  to  be  considered, 
conjunction  with  other  plant  structures,  and  esthetic 
arrangements.  F.xamples  of  each  type  are  numerous  and 
records  exist  of  satisfactory  operation  in  waste  treatment 
plants.  The  adaptation  of  any  particular  type,  shape  or 
style  of  mechanically  cleaned  sedimentation  unit  is  a 
matter  for  the  designing  engineer. 

Filters 

In  a  biological  type  plant,  the  effluent  from  the  sedi¬ 
mentation  units  is  treated  on  various  filters.  These  may 
be  sand  l)eds,  known  as  slow  sand  filters,  contact  beds 
(concrete  or  brick  structures  filled  with  stone),  or  trick¬ 
ling  filters.  The  slow  sand  filter  has  practically  passe»l 
out  of  use,  except  in  very  small  installations  due  to  the 
laige  area  of  bed  required.  The  contact  bed,  likewise, 
has  become  obsolete.  The  trickling  filter,  which  is  a  bed  of 
broken  stone  from  3  to  8  ft  deep,  upon  which  the  clarified 
waste  is  sprayed  or  discharged,  is  the  most  commonly 
used  of  the  various  biological  units  available.  This  unit 
has  two  general  types,  one  known  as  “slow  rate”  or  “con¬ 
ventional”  and  the  other  as  “high  rate”  with  recirculation 
of  effluent.  The  slow  rate  type  was  based  on  the  discharge 
of  the  waste  to  be  treated  to  the  surface  of  the  stone.  The 
liquid  thus  applied,  then  trickled  downward  through  the 
interstices  of  the  stones.  These  stones  gradually  became 
coated  with  a  slimy  zoogleal  jelly  which  sustained  the 
aerobic  bacteria  that  devoured  the  organic  matter  and 
stabilized  the  liquid.  In  this  type,  the  liquid  passed 
through  the  filter  but  once. 

In  the  high  rale  type  it  was  found  that  if  the  liquid  to 


be  treated  were  to  be  passed  through  the  filter  several 
times  instead  of  once,  the  ability  of  the  filter  to  stabilize 
organic  matter  and  reduce  B.O.D.  was  materially  in¬ 
creased.  In  the  slow  rate  type  the  amount  of  B.O.D.  per 
cubic  yard  of  filter  stone  was  relatively  low,  but  in  the 
high  rate  filter  it  was  found  that  by  recirculation  of  filter 
and  sedimentation  tank  effluent  through  the  same  filter 
several  times,  the  capacity  of  each  cubic  yard  of  filter  to 
remove  B.O.D.  was  materially  increased.  Thus  a  filter  of 
this  type  could  be  less  in  diameter  and  depth  than  the 
older  type  and  consequently  less  in  cost.  The  capacity 
of  the  slow  rate  filter  was  in  the  order  of  2.0  million 
gallons  of  liquid  to  be  treated  per  acre  per  day.  On  the 
high  rate  filter  with  recirculation,  the  rate  of  application 
may  run  as  high  as  30  million  gallons  per  acre  per  day. 
There  are  two  forms  of  this  high  rate  type,  one  which 
prescribes  constant  recirculation  of  a  given  amount  of 
filter  and  final  settling  tank  effluent  per  minute,  and  the 
other  which  operates  on  the  principle  of  maintaining  a 
constant  volume  of  flow  through  the  filter  and  varying  the 
recirculation  rate  in  accordance  with  changes  in  inflow 
to  the  plant. 

The  high  rate  filter,  due  to  its  lessened  size  and  depth 
has  many  applications  in  industrial  waste  treatment  work, 
especially  in  those  cases  where  the  wastes  contain  large 
percentages  of  organic  compounds  that  may  be  stabilized 
by  oxidation. 

A  variation  of  the  biologh  al  plant  using  trickling  filters 
is  to  add  a  final  step  of  aeration  to  polish  the  effluent. 
Which  of  these  variations  is  most  practical  and  economi¬ 
cal  for  a  given  problem  is  the  province  of  the  engineer. 

Digestion  Tanks 

Where  sedimentation  is  employed,  sludge  results.  As 
this  is  the  most  troublesome  element  in  sewage  and  con¬ 
tains  the  solids  which  are  the  most  potent  causes  of  com¬ 
plaint,  special  means  must  be  employed  to  handle  and 
stabilize  these  organic  matters.  This  has  resulted  in  the 
development  of  the  anaerobic  digestion  step,  in  which 
the  semi-liquid  sludge  from  the  sedimentation  tanks  is 
put  into  a  closed  tank  where  the  anaerobes  (the  bacteria 
which  function  in  the  absence  of  air  I  devour  the  organic 
matter.  This  ofieration  must  he  closely  controlled  to  pro¬ 
duce  the  desired  result — a  volume  of  odorless  residue, 
averaging  about  50%  of  the  original  mass. 

In  any  digestion  tank,  if  the  mass  of  daily  incoming 
solids  is  left  to  itself  it  will,  in  time,  produce  a  digested 
sludge,  but  this  takes  so  much  time  and  requires  tanks 
of  such  large  volume  that  it  is  not  considered  good 
practice  to  permit  the  solids  to  take  their  own  course. 
T  herefore,  it  is  common  practice  to  control  the  reactions 
and  the  environmental  conditions  in  these  tanks  so  as  to 
hasten  the  digestion  phase,  thus  permitting  the  use  of 
lesser  volumes  of  tank  capacity. 

As  all  organic  solids  pass  through  a  range  of  reactions, 
the  first  of  which  is  to  form  an  acid,  the  best  practice 
today  calla  for  the  digestif  n  tank  to  be  put  completely 
on  the  alkaline  side  by  the  addition  of  an  alkali  to  it  for 
a  short  period.  With  the  mass  in  the  tank  representing 
from  15  to  30  days  accumulation  of  the  digested  sludge 
entirely  on  the  alkaline  side,  the  addition  of  the  daily 
volume  of  digested  sludge  will  not  upset  this  alkaline 
balance.  The  result  of  this  is  digestion  without  the  pro- 
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duction  uf  (mIom  hul  with  the  pr(Kluc.’tion  of  a  very  ap¬ 
preciable  volume  of  useful  gaa  of  a  methane  content  which 
makes  it  a  valuable  fuel  which  may  be  used  as  explained 
liefore.  However,  this  is  a  secondary  consideration,  the 
main  one  being  that  the  operation  is  free  from  odors  or 
nuisance.  The  digested  sludge,  discharged  |>erio(lically 
from  the  tank,  can  be  dried  without  nuisance  on  open 
sludge  lieds,  or  in  any  one  of  the  various  typ<»  of  heat 
drying  systems. 

The  digesters  are  of  various  forms.  Some  are  based  on 
the  principle  of  one  tank  alone,  other  systems  use  two 
tanks.  'Hie  first  of  the  two  tanks  is  the  primary  tank 
receiving  the  sludge  from  the  sedimentation  unit.  In  this 
tank  the  reaction  is  controlled  and  the  temfierature  is 
maintained  lietween  U5  to  95  deg.  The  second  tank,  which 
is  not  heated  or  controlled,  often  is  equipped  with  a  rising 
steel  cover  to  act  as  a  reservoir  for  the  gas  produced.  In 
several  forms  the  primary  tanks  are  equipped  with  mixer 
units  for  causing  a  circulation  of  the  tank  contents,  to 
mix  the  digesting  material  with  the  incoming  raw  sludge 
and  thus  initiate  more  rapid  digestion.  It  also  prevents 
the  formation  of  surface  scum  mats  which  would  prevent 
the  emission  of  the  gas. 

Tank  Oparation 

Where  the  plant  has  primary  and  secondary  ( final  t 
sedimentation  tanks  and  sludge  is  produced  in  both  of 
them,  it  is  common  practice  to  pump  the  sludge  from 
the  secondary  tank  back  to  the  inlet  to  the  primary  tank 
so  that  this  final  sludge,  which  is  usually  lower  in  solids 
content  than  the  primary  sludge,  is  consolidated  with  the 
primary  sludge  and  a  sludge  of  lower  moisture  content 
is  punqied  to  the  digestion  system. 

Kecentiy,  developments  have  shown  that  by  decreasing 
the  moisture  in  the  sludge  going  to  the  digeMion  tanks, 
the  volume  of  digestion  space  may  materially  lessened 
and  thus  considerable  plant  savings  made  in  construction 
and  o|M*rating  c«>st8.  In  one  form,  this  consists  of  putting 
the  raw  sludge  from  the  sedimentation  units  into  a  thick¬ 
ener  unit  which  tends  to  s<|ueeze  the  occluded  water  from 
the  sludge  and  a  final  sludge  produced  with  a  solids 
content  of  from  12  to  15%.  In  several  instances  where 
this  system  is  used,  it  is  said  that  digestion  volume  may 
l>e  reduced  as  much  as  50%.  Other  variations  of  this  same 
idea  consist  in  the  practical  cooking  of  the  sludge,  another 
with  freezing  of  the  sludge,  but  the  basic  idea  is  the  same, 
to  reduce  the  actual  moisture  content  and  produce  a 
denser  mass  for  the  digester. 

I*unq>s  fur  sludge  are  usually  of  the  piston  or  plunger 
type,  with  provision  fur  regulating  the  length  of  the  stroke 
so  that  the  capacity  of  the  pump  may  be  changed  at  will 
to  conform  to  the  amount  of  sludge  to  be  pumped.  'These 
are  the  most  effective  pumps  for  sludges  as  they  may  be 
so  regulated  as  to  pull  low  moisture  sludge  without  danger 
of  a  break-through  of  liquid.  Centrifugal  pumps,  which 
must  run  at  a  relatively  high  speed,  cannot  be  so  regu¬ 
lated. 

Dewatering  Digested  Sludge 

In  the  dewatering  of  the  digested  sludge  for  final  dis- 
|m»shI  or  use,  there  are  usually  two  steps  employed.  First 
the  digested  sludge,  which  may  have  a  solids  content  of 
from  ‘XI  to  95',f ,  is  put  onto  a  vacuum  type  of  filter.  \X’ith 


previous  addition  of  a  conditioning  agent  which  may  be 
ferric  chloride,  ferrous  sulfate,  aluminum  sulfate  or  lime, 
or  a  combination  of  them,  the  sludge  is  picked  up  on  the 
surface  of  the  revolving  drum  of  the  filter  and  by  means 
of  vacuum  exerted  from  inside  the  drum,  the  occluded 
water  is  removed  from  the  sludge.  As  the  drum  revolves, 
the  dried  cake  adhering  to  the  filter  medium  is  released 
and  falls  off  in  the  form  of  a  sheet,  with  the  appearance 
of  asphalt  roofing  paper  and  is  carried  to  the  further  dry¬ 
ing  unit  by  belt  conveyor.  'The  final  solids  content  of  this 
cake  may  be  of  the  order  of  70  to  72%. 

'These  filters  operate  in  various  ways.  Some  of  them 
cover  the  drums  with  cloths  of  wool,  cotton,  or  synthetic 
fibers  and  depend  upon  scraper  blades  to  assist  in  the 
removal  of  the  filter  cake.  Others,  have  a  series  of  strings 
laid  on  the  drum  which  lift  the  cake  from  the  cloth  on 
the  discharge  side  and  assist  in  its  removal.  Still  another 
form,  more  recently  developed,  is  unique  in  that  the  filter 
medium  consists  of  a  closely  set  series  of  wire  springs 
wound  around  the  drum.  One  layer  of  these  spring  wires 
follows  grooves  in  the  filter  drum  and  an  upper  layer  which 
lies  in  the  hollow  between  each  pair  of  lower  wires,  form 
the  filter  surface.  As  the  drum  revolves  and  the  wires 
approach  the  discharge  point  and  pass  over  rollers,  the 
wires  flex  permitting  a  release  of  the  grip  on  the  springs, 
and  the  upper  wires  rise  above  the  lower  ones,  thus  carry¬ 
ing  the  cake  to  the  discharge  point. 

Other  forms  of  vacuum  filter  require  the  addition  of  a 
precoat  layer  of  material  to  the  filter  medium.  As  the 
drum  reaches  the  discharge  point,  the  sludge  cake  and  a 
small  portion  of  the  precoat  is  scraped  off  so  that  a  res¬ 
ervoir  of  precoat  material  must  be  maintained  to  continu¬ 
ously  recoat  the  filter. 

Which  of  these  variant  forms  of  vacuum  filter  is  the 
profier  one  for  a  given  case  involves  mature  consideration 
of  a  number  of  factors  and  should  be  a  matter  of  consul¬ 
tation  l>etween  the  plant  designer  and  the  equipment 
manufacturer. 

In  selecting  equipment  for  a  given  plant,  it  should  be 
realized  by  any  engineer  that  each  manufacturer  knows 
the  abilities  and  possibilities  of  each  unit  of  his  equip¬ 
ment.  It  is  believed  best  practice,  when  considering  the 
UMe  of  any  equipment,  to  consult  the  manufacturer  and 
give  him  a  clear  understanding  of  the  objectives.  Each 
manufacturer  uf  equipment  has  several  forms  of  units, 
each  of  which  is  definitely  best  suited  for  certain  condi- 
ti«>ns.  He  knows,  better  than  anyone  else,  the  limitations 
of  these  units  for  a  given  case  and  when  consulted  will 
rtTommend  the  use  of  the  proper  unit.  This  acts  as  insur¬ 
ance  that  the  proper  unit  is  being  selected  in  much  more 
satisfactory  and  trouble-free  service  for  the  client. 

llie  cardinal  point  to  keep  in  mind  in  handling  indus¬ 
trial  waste  problems  is  that  there  is  no  cut-and-dried  rule 
for  solving  them.  The  art  of  industrial  waste  treatment 
is  unstatic  and  empirical  rules  cannot  l)e  established. 
Each  case  must  be  considered  as  an  individual  problem 
and  l>e  submitted  to  the  scrutiny  and  study  of  experienced 
engine<*rs  who  will  endeavor  to  work  out  the  most  prac¬ 
tical  and  economical  solution  for  the  client.  If  this  rule 
is  followed,  the  pollution  control  authorities  will  have  less 
reason  for  imposing  penalties  on  polluters  as  the  cost  of 
waste  treatment  plants  will  l>e  reduced  and  industrial 
plant  owners  will  be  more  willing  to  undertake  their  c<»n- 
struction,  without  pnH'rastination  and  deia\. 
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FIG.  1  INTERNAL  TANKLESS 
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HOT  WATER  BOILER 
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FIG  2  EXTERNAL  TANKLESS  HEATER  WITH  ROUND 
OR  SQUARE  SECTIONAL  HOT  WATER  BOILER 


*  With  a  hot  water  boiler,  some  means  to  prevent  the  circulation  of 
hot  water  to  the  radiators  when  heat  is  not  required  must  be  provided 
This  may  be  done  by  a  thermal  or  motorized  valve  or  by  a  flow  valve 
operated  by  a  circulating  pump 
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FIG  3  EXTERNAL  TANKLESS  HEATER  WITH  SECTIONAL  STEAM 
BOILER  WATER  LINE  BELOW  BOTTOM  OF  TOP  NIPPLE  PORTS 
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FIG  5  INTERNAL  STORAGE  HEATER  IN  STEAM  OR 
HOT  water  BOILER  WITH  VERTICAL  STORAGE  TANK 


HOT  WATER  BOILER  WITH  HORIZONTAL  TANK  connection 


TO  FLUSH  TANK  AND  HEATER 
To  flush  tank,  open  valves  A,  B  and  C 

To  flush  out  coil  of  heater, 
close  valve  C,  open  valves  A  and  B 

To  flush  out  shell  of  external  heater, 
close  valve  E,  open  valve  D 
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What  Would  You  Do? 

R«pli«s  to  onginooring  and  oporating  problama 
of  intarast  to  tha  industrial  plant  anginaar 


The  present  prui>lem  for  discussion  concerns  a  fl«)oded 
evaporator  for  use  in  chilling  water.  It  has  a  nuinl)er 
of  ({uestions  that  should  he  of  interest  to  engineers  who 
have  to  operate  similar  ty|>e  systems. 

Should  you  have  a  problem  that  you  would  like  to  have 
treated  in  this  department,  or  if  you  have  some  comments 
that  you  would  like  to  add  to  the  coming  discussion,  you 
are  invited  to  write  to  the  Editor. 


This  Month's  Problem 

We  have  a  system  for  chilling  water  which  uses  a 
flooded  evaporator.  With  this  type  evaporator,  what 
should  be  the  superheat  setting  of  the  expansion  valve? 
In  figuring  the  size  suction  connection  to  the  refrigerant 
shell  around  the  water  tubes,  what  should  be  the  pickup 
velocity  at  low  load  conditions?  Under  what  conditions, 
if  any,  will  there  be  trouble  with  oil  return? 


Discussions  by  Readers 

'I'hcrc  are  several  designs  of  Hooded  evaporators  on  the 
market,  the  majority  used  for  cooling  water.  Their  con¬ 
struction  iLsually  involves  a  refrigerant  shell  containing 
bundles  of  water  tubes.  The  primary  problem  in  piping  u 
Hooded  evaporator  is  that  of  oil  return  since  the  large 
shell  area  results  in  very  low  gas  velocities  at  the  li<|uid 
surface.  This  tends  to  trap  and  hold  lubricating  oil,  often 
ruM-essitating  the  use  of  a  liquid  Freon  or  hot  gas  heated 
still  to  .separate  and  return  oil. 

A  schematic  representation  of  a  Hooded  evaporation  is 
•shown  in  F'ig.  1.  I’sed  in  the  hookup  is  a  thermostatic  ex¬ 
pansion  valve  control  as  that  is  normally  preferred. 
The  suction  connection  to  the  refrigerant  shell  should 
be  sized  so  that  pickup  velocity  at  minimum  load  con¬ 
ditions  will  exceed  1,20()  fpm  and  this  same  velocity 
should  be  maintained  in  the  horizontal  pickup  header  and 
vertical  header  stub.  I'he  heat  exchanger  should  l»e  lo¬ 
cated  in  the  horizontal  line  as  close  to  the  evaporator  as 
possible,  and  the  expansion  valve  bulb  located  on  the  suc¬ 
tion  line  between  the  heat  exchanger  and  the  compressor 
so  as  to  give  the  chiller  the  l>enefit  of  su|rerheating  ellec;t 
of  the  heat  exchanger.  Actually,  this  is  the  only  bulb  loca¬ 
tion  which  will  give  profier  system  operation,  both  from 
the  standpoint  of  system  capacity  and  also  as  regards 
compressor  safety. 

The  system  should  In*  run  with  superheat  setting  on  the 
expansion  valve  of  H  to  12  degrees  higher  and  the  system 
should  be  charged  at  full  load  so  that  liquid  F'reon  is 
leaving  the  condenser  10  deg  suh-cooled.  Head  pressure 
should  be  controlled  so  as  to  maintain  whatever  liquid 


Conducted  by 

NATHAN  N.  WOLPERT 

Awociato  Editor 

temperature  for  which  the  heat  exchanger  was  designed. 
A  solenoid  valve  should  be  installed  in  the  li(]uid  line  at 
the  evaporator  to  close  when  the  compressor  stops. 

At  full  loud,  there  will  be  some  turbulence  in  the  evap¬ 
orator,  more  or  less  depending  on  the  ratio  of  cross  sec¬ 
tion  area  to  depth,  which  will  throw  oil  and  li(]uid  F'reon 
into  the  leaving  gas  stream.  The  oil  will  be  carried  bu<  k 


to  the  compressor  and  the  li«|uid  F'reon  will  be  evaporated 
in  the  heat  exchanger.  As  this  loud  decreases,  the  turbu¬ 
lence  will  «lecreuse,  but  the  expansion  valve  will  feed  more 
refrigerant  in  an  attempt  to  maintain  its  superheat  setting, 
thereby  raising  the  evu|)orator  li<|uid  level  and  maintain¬ 
ing  the  oil-F'reon  pickup  by  the  suction  gas  How.  The 
maximum  height  of  F'reon  in  the  evaporatc»r  is  controlled 
by  the  amount  of  charge  in  the  system  and  should  be 
reached  at  approximately  the  compressor  shut-off  point. 

If  the  evaporator  has  a  high  ratio  of  cross  section  area 
to  depth,  there  may  not  be  enough  turbiilem  e  to  obtain 
oil  return  under  any  conditions.  If  this  is  the  case,  a  still 
must  be  used  and  pi|>ed  as  illustrated.  A  small  condenser, 
or  a  heat  exchanger,  with  capacity  equal  to  that  recom¬ 
mended  by  the  evaporator  manufacturer,  will  serve  as  a 
iConrlu4leiI  on  page  174) 


Problem  for  the  Next  Issue 

I  «m  planning  a  survay  to  >aa  that  tha  many  pumps  wa 
have  in  our  chemical  plant  are  being  properly  used.  I  am 
interested  in  selection  data  which  shows  the  proper  type 
pump  and  impeller  for  various  liquids  and  also  what  ma¬ 
terial  is  best  for  pumps  In  relation  to  the  liquid  handled. 
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Temperature  Forecast  for  April 

Prepared  for  Air  Conditioning,  Heating  and  Ventilating 
by  Long  Range  Weather  Consultants. 


MUCH  ABOVE  NORMAL 
ABOVE  NORMAL 
NEAR  NORMAL 
BELOW  NORMAL 
MUCH  BELOW  NORMAL 


KEY  BY  REGIONS 
A 

•f  5*  or  more 
+  2*  to  4* 

1  •  to  -  1  * 

—2*  to -4* 

—  5*  or  more 


IN  this  fom-aNt,  the  terinn  warm  and  told,  nr  warmer 
and  colder  are  always  relative  tu  the  normal.  Thus  if 
the  first  part  of  April  is  forecast  to  l>e  warm  and  the  latter 
part  cold  it  dons  not  neiressarily  mean  that  the  latter  part 
of  the  month  actually  will  have  lower  tem|ieratures  than 
the  tirst  part,  hut  only  that  in  comparison  with  what  is 
normal  or  usual  at  the  time  it  will  be  colder. 

Do  not  confuse  the  regions  with  the  forecast  areas. 
Hegion  A  r«>nsists  of  all  the  northeast  portion  of  the  U.  S., 
region  H  of  the  west  and  all  of  the  south  except  the  (lulf 
Coast  which  comprises  region  C. 

April  will  lie  a  moderately  cold  month  quite  generally 
in  the  eastern  half  of  the  country,  and  in  the  northern 
tier  of  states  westward  to  central  Montana.  Coldest  con¬ 
ditions  are  exjjected  in  the  area  just  west  of  the  Great 
I.akes,  with  much  lower  than  normal  mean  temperatures 
for  the  month  indicated  for  parts  of  Wisconsin,  Iowa  and 
Minnesota.  On  the  other  hand,  mean  temperatures  only 
near  or  slightly  below  the  normal  are  expected  along  most 
of  the  Atlantic  seaboard,  and  in  western  portions  of  the 


+  4*  or  more 
+  1*  to  +3* 
-f  r  to— !• 
-2*  to  -3* 
— 4'  or  more 


-I-  3*  or  more 
+  1*  to  +2* 

0* 

-  1  •  to  —2* 
— 3*  or  more 


tier  of  states  just  west  of  the  Mississippi  River. 

In  most  of  the  eastern  and  north-central  portions  of  the 
country  for  which  near-normal  temperatures  have  been 
forecast  for  April,  the  colder  weather  is  expected  during 
the  first  half  of  the  month,  with  a  rising  trend  indicated 
during  the  latter  part  of  the  month  to  above  normal  tem- 
|>eratures  by  the  end  of  the  month. 

West  of  the  Continental  Divide,  and  in  central  and 
southern  sections  of  the  western  (»reat  Plains  area,  April 
will  be  a  moderately  warm  month.  Temperatures  as  much 
as  4  or  5  deg  above  the  normal  mean  for  the  month  are 
exjjected  in  Utah  and  Arizona,  and  in  western  portions 
of  Washington  and  Oregon.  However,  in  coastal  sections 
of  central  and  southern  California  temperatures  only  near 
or  slightly  above  the  monthly  normal  are  indicated. 

In  this  western  portion  of  the  country  warm  weather 
conditions  of  April  are  expected  to  be  established  early  in 
the  month,  with  the  {mssibility  that  it  will  be  somewhat 
cooler  during  the  latter  part  of  the  month,  but  no  ex¬ 
tended  |>eriod  of  sub-normal  temperature  is  expected. 
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APRIL  TEMPERATURE  FORECAST 

I  he  temfjeralure  forecast  covering  the  month  of 
April  for  the  United  States  which  appears  on  the 
opposite  page  is  a  new  feature  of  Am  Condition r.NC, 
Heating  and  Ventilating;  a  similar  forecast  will 
appear  each  month. 

In  addition  to  the  monthly  forecast,  every  third 
quarter  a  9()-day  forecast  will  appear.  The  first  of 
these  will  he  published  in  the  June  issue. 

This  forecast  is  prepared  by  Long  Range  Weather 
Consultants  of  Boston.  The  firm  consists  of  f’rofes- 
sor  H.  C.  Willett,  Professor  of  Meteorology,  Massa¬ 
chusetts  Institute  of  Technology;  I.  I.  .Schell,  Re¬ 
search  AssiK'iate,  Tufts  College,  and  William  C. 
Morton  HI,  Department  of  Meteorolog),  Massachu¬ 
setts  Institute  of  Technology. 

Both  Professor  Willett  and  Mr.  Schell  have  been 
making  long  range  weather  forecasts  with  measur¬ 
able  success  since  194<)  and  have  provided  forecasts 
to  the  hydroelectric,  canning,  textile,  movies,  and 
other  interests.  Mr.  Morton  joined  the  group  in 
19.52. 

The  method  of  forecast  developed  by  the  firm  is 
based  on  weather  data  from  the  entire  northern 
hemisphere  and  a  large  portion  of  the  southern 
hemisphere. 

It  is  hofied  that  this  foret^ast  will  prove  not  only 
of  interest  to  the  readers  of  Am  Conditioning, 
Heating  and  Ventilating,  but  useful  as  well.  The 
editors  will  welcome  comments  from  readers. 


BOOK  REVIEWS 

Publications  abstracted  in  this  de\tartmenl 
shoubl  be  ordered  direct  front  publisher 

MECHANICAL  EQUIPMENT  FOR  BUILDINGS 

Recently  published,  is  the  third  edition  of  Mechanical 
and  Klectrical  Equipment  for  Buildings.  The  authors  are 
the  late  Charles  Merritt  Gay,  professor  of  architectural 
construction.  University  of  Pennsylvania;  Charles  De  Van 
Fawcett,  professor  of  electrical  engineering.  University  of 
Pennsylvania;  and  William  J.  McGuinness,  professor  of 
architecture,  Pratt  Institute. 

Virtually  every  page  of  the  earlier  edition  has  been 
rewritten  and  the  section  on  elevators  and  escalators  has 
lieen  enlarged.  New  data  arc  presented  on  reiently  devel¬ 
oped  pumps,  baseboard  heating,  forced  warm  air  heating, 
radiant  heating,  zoning  systems  and  controls  for  hot 
water  heating,  and  the  Metro  system  of  steam  heating. 

In  general  the  subject  matter  of  the  book  is  grouped  in 
six  main  sections  as  follows:  Water  supply,  sanitation, 
heating,  air  conditioning,  electrical  equipment,  and  accous- 
tics.  In  additon  to  basic  information,  there  are  chapters 
on  design  methods  and  computations.  Included  are  a  num- 
l)er  of  typical  problems  and  their  solutions. 

The  earlier  editions  of  this  book  were  written  by  Gay 
and  Fawcett.  Mr.  Mcffuinness  appears  as  a  co-author  for 
the  first  time,  in  the  third  edition. 

Mechanical  and  Electrical  Equipment  for  Buildings,  by 
C.  M.  Gay,  C.  De  V.  Fawcett,  and  W.  /.  McGuinness.  Cloth 
bound,  5%  X  8%,  564  pages.  Published  by  John  Wiley  & 
Sons,  Inc.,  44()  4th  Ate.,  New  York  16,  N.  Y.  Price,  $8.50. 


NATIONAL  PLUMBING  CODE 

For  some  time  there  has  l>een  recognition  of  the  im¬ 
portance  of  a  national  plumbing  code  which  would  sim¬ 
plify  design  and  installation  practice,  and  eliminate  some 
of  the  confusion  that  is  the  result  of  too  many  codes  now 
in  use.  A  committee  to  study  minimum  requirements  for 
plumbing  and  the  standardization  of  plumbing  equip¬ 
ment  was  formed  as  early  as  1928  by  the  American 
Standards  Association.  Since  then  there  has  l»een  work 
towards  the  objective  of  a  national  plumbing  c«>de  by 
other  groups. 

The  present  code  is  sponsored  by  The  American  Public 
Health  Association  and  The  American  Society  of  Me¬ 
chanical  Engineers.  Recommendations  in  the  code  are 
based  on  research  in  the  field  of  plumbing  partly  financed 
by  HHFA  and  the  U.  S.  Department  of  Commerce  con¬ 
ducted  at  the  National  Bureau  of  Standards,  U'niversity 
of  Iowa,  University  of  Illinois,  U.  S.  Public  Health  Ser¬ 
vice  Environmental  Center  and  other  laboratories. 

It  is  lielieved  that  this  c«)de  will  serve  in  providing  the 
basis  for  an  American  Standard.  It  should  be  of  immense 
value  to  cities  that  wish  to  revise  an  antiquated  code  or 
to  municipalities  that  now  ofierate  without  a  code. 

Beside  covering  basic  principles  and  definitions,  the 
code  covers  materials,  joints  and  connections,  traps  and 
cleanouts,  interceptors,  plumbing  fixtures,  hangers  and 
supports,  waste  piping,  water  supply,  drainage  systems, 
vents,  storm  drains  and  inspet'tions  and  tests.  In  addition, 
the  book  has  a  section  of  52  pages  for  a  numlier  of 
apiiendices. 

National  Plumbing  Code.  Paper  bound,  5^4  *  7^/i 
inches,  174  pages.  Published  by  The  American  Society 
of  Mechanical  Engineers,  29  W.  "MHh  St.,  Netv  York  18, 
N.  Y.  Price,  $3.50. 

PLUMBING  ESTIMATING 

As  a  means  of  helping  the  contractor  arrive  at  a  more 
accurate  estimate  and  in  less  time,  George  L.  Sherlock 
has  written  the  Blue  Book  of  Plumbing  Estimating.  Aver¬ 
ages  used  in  the  book  were  compiled  from  hundreds  of 
jobs,  and  estimating  charts  are  included  to  give  figures 
for  the  average  job. 

A  large  part  of  this  book  is  devoted  to  job  layouts,  in¬ 
stallations  and  service  data  with  pipe  layouts  for  some  of 
the  basic  installations.  The  section  on  estimating  has  a 
large  number  of  blank  pages  for  entering  personal  infor¬ 
mation. 

Blue  Book  of  Plumbing  Estimating  by  G.  L.  Sherlock. 
Cloth  bound,  5  x  8V4  inches,  241  pages.  Published  by 
Estimating  Handbooks  Associates,  De  Kalb,  HI.  Price, 
17.75. 

•  •  • 

Rating  Code  Fok  .Steel  Boilers  -The  Steel  B<»ilcr  In¬ 
stitute,  Inc.,  has  issued  the  sixth  edition  of  the  Rating 
(^)de  for  Steel  Boilers.  The  previous  edition  was  dated 
January,  1948,  and  many  changes  have  l»een  made  as 
compareil  to  the  earlier  edition.  TTie  former  “(Commer¬ 
cial”  series  is  now  designated  as  “Table  1  Boilers”  and 
three  larger  sizes  have  been  added.  Boilers  formerly 
termed  “Residential”  are  now  designated  as  “Table  2 
Boilers.”  Steel  Boiler  Institute,  Inc.,  1308  Land  Title 
Bldg.,  Philadelphia  10,  Pa.  Price,  tl. 
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Vertical  Wet-Pit 
Centrifugal  Pumps 

IGOR  J.  KARASSIK  and  ROY  CARTER 

C«ntr!fM9*l  Pump  DivUion,  Worfhin9fon  Corporulion,  Harriton,  N.  J. 


Eleventh  in  e  series  of  articles  on  centrifuge!  pump 
types  end  applications,  the  discussion  this  month  covers 
mechanical  end  hydraulic  characteristics  of  vertical-shaft 
pumps  with  impellers  submerged. 

VKRTICAI.  punifM  intended  for  submerged  oj)eration 
are  manufactured  in  a  great  numl>er  of  different  de- 
nigna,  de|>ending  mainly  u(>on  the  service  to  which  they 
are  intended.  Thus  wet-pit  centrifugal  pumps  can  be 
classified  as: 

(a)  Vertical  turbine  pumps 

(bt  Vertical  wet-pit  projieller  or  modified  projieller 
pumps  V 

(c)  Wet-pit  sewage  pumps 

(d)  Wet-pit  volute  pum{>s 

(e)  Sump  pumps 

Vertical  Turbina  Pumps 

Vertical  turbine  pump  were  originally  develo|>ed  for 
pumping  water  from  wells  and  have  la'cn  called  deep  well 
pumps,  turbine  well  pump,  or  borehole  pumps.  As  their 
application  to  other  fields  has  increased,  the  name  ver¬ 
tical  turbine  pump  has  l>ecn  generally  adopted  by  the 
manufacturers.  (This  is  not  t«>o  s|)e<-ific  a  designation  l>e- 
l  ause  the  term  “turbine  pump'’  has  lieen  applied  in  the 
past  to  any  pump  employing  a  diffuser.  There  is  a  ten¬ 
dency  to  designate  pumps  using  diffusion  vanes  as  diffuser 
pump  as  against  volute  punipA.  As  that  designation  be¬ 
comes  more  universal,  applying  the  terminology  of  ver¬ 
tical  turbine  pumps  to  the  construction  formerly  called 
turbine  well  pump  will  become  more  spe<'ific). 

The  largest  field  of  application  for  this  typ  of  pump 
is  pumping  from  wells  for  irrigation  and  other  agricul¬ 
tural  purposes,  f(»r  muiii«  ipal  water  supply  and  for  in- 
duAtrial  use  for  pr<H-essing,  circulating,  refrigerating  and 
air  conditioning  water  supplies.  In  addititm  this  type  of 
pump  has  been  used  for  brine  pumping,  mine  dewatering, 
oil  field  repressuring,  and  other  applications. 

'I'hese  pumps  have  l»een  made  for  capacities  between 
IS  and  over  2S,(MN)  gpm,  and  for  heads  up  to  KMM)  ft. 
Most  applications  of  these  pumps  are  naturally  for  the 
smaller  capacity  field.  When  they  are  used  for  pumping 
from  bored  wells,  the  capacity  is  naturally  limited  by  the 
physical  size  of  the  well  in  which  the  pump  will  be 
installed  as  well  as  the  rate  at  whi<h  water  can  be  drawn 
from  the  well  without  lowering  the  water  level  in  the  well 
lt>  the  point  where  there  is  insufficient  submergence. 

In  a  vertical  turbine  pump  it  is  desirable  to  have  pro¬ 
vision  so  that  the  shaft  ran  be  readily  rai-wd  or  lowered 


Fig.  ].  Section  of  verticol  turbine  pump  with  closed  impellers 
ond  enclosed  line  shotting  for  oil  lubricotion. 


from  the  top  in  order  that  the  position  «)f  the  im|)eller 
in  the  bowl  can  Im*  adjusted  pro|ierly.  In  addition  it  is 
necessary  to  have  an  ade(|uate  thrust  bearing  to  support 
the  vertical  shafting,  the  im|)eller  and  the  hydraulic  thrust 
develo|)ed  when  the  pump  is  in  service.  As  the  driving 
mechanism  must  also  have  a  thrust  bearing  to  support  its 
vertical  shaft,  it  is  usual  to  provide  a  thrust  l>earing  of 
ade<|uate  size  in  the  driving  mechanisnt  to  carry  the  pump 
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Fig.  2.  Vertical  propeller  pump. 


parb>  as  well.  For  these  two  reasons,  the  hollow  shaft  type 
of  nuitor  or  gear  is  most  generally  used  for  vertical  tur¬ 
bine  pump  drive,  in  addition  to  the  hollow  shaft  motor 
or  gear  drive,  these  pumps  are  often  made  with  their  own 
thrust  liearings  for  belt  drive  and  for  drive  through  a 
flexible  coupling  by  a  solid  shaft  motor,  gear  or  turbine. 
Dual  driven  pum))s  generally  employ  a  combination  of  an 
angle  gear  with  a  vertical  motor  mounted  on  top  of  the 
gear. 

Structurally,  the  design  of  vertical  pum{>s  illustrates 
how  a  centrifugal  pump  design  can  l>ecome  8|>eciali^ed  to 
meet  a  speciHc  application.  Fig.  1  illustrates  one  design 
with  closed  impellers  and  enclosed  line  shafting  for  oil 
lubrication.  Another  design  features  closed  im|)ellers  anil 
open  line  shafting  for  water  lubrication. 

The  howl  assembly  or  section  consists  of  the  suction 
case  (also  called  suction  head  or  inlet  vane),  the  impeller 
or  impellers,  the  discharge  bowl,  the  intermediate  bowl 
or  bowls  (if  more  than  one  stage  is  involved),  the  dis¬ 
charge  case,  the  various  I)earing8,  the  shaft,  and  the  vari¬ 
ous  miscellaneous  parts,  such  as  keys,  impeller  locking 
devices,  etc.  The  column  pi|>e  assembly  consists  of  the 
column  pi|>e  itself,  the  shafting  above  the  bowl  a.ssenibly, 
the  shaft  bearings,  and  the  cover  pipe  or  l>earing  retainers. 
The  pump  is  sus|>ended  from  the  driving  head,  which  con¬ 
sists  of  the  discharge  elbow  (if  above  ground  discharge), 
the  motor  or  driver  support,  and  either  the  stuffing  box, 
in  case  of  o|)en  shaft  construction,  or  the  assembly  for 
providing  tension  on  the  cover  pipe  and  for  providing  the 
introduction  of  lubricant  to  the  cover  pi|>e.  In  case  of 
l>elow  ground  discharge,  the  discharge  is  taken  from  a 
tee  in  the  column  pi{)e  and  the  driving  head  functions 
principally  as  a  stand  for  the  driver  and  the  sup|M>rt  for 
the  column  pi|M‘. 

In  a  vertical  turbine  pump  the  liijuid  is  guided  into 
the  impeller  by  the  suction  case  or  head.  This  may  l>e  a 
l>ell  mouth  or  a  tajiered  section  for  attachment  of  a  coni¬ 
cal  ty|>e  strainer  or  a  suction  pipe. 

Semi-open  and  closed  types  of  im{)ellers  are  both  com¬ 
monly  used.  F'or  proper  clearances  in  the  various  stages 
the  semi-open  ty|)e  reijuires  more  care  in  assembly  on  the 


impeller  shaft  and  requires  more  accurate  field  adjust¬ 
ment  of  the  vertical  .shaft  p^isition  in  order  to  obtain  the 
best  efficiency.  In  addition,  enclosed  impellers  are  favored 
over  .semi-open  since  wear  on  semi-open  impellers  reduces 
capacity  which  cannot  be  restored  unless  new  impellers 
are  installed.  Normal  wear  on  enclosed  impellers  does  not 
affeit  im|>eller  vanes,  and  worn  clearances  may  be  re¬ 
stored  by  replacing  wearing  rings.  The  thrust  pr<)duced 
by  open  impellers  may  l)e  as  much  as  150%  greater  than 
enclosed  impellers  due  to  the  relative  unbalanced  thrust 
characteristics  of  the  two  styles. 

Occasionally  in  power  plants,  especially  in  ca.ses  where 
a  unit  is  being  installed  in  an  existing  plant  in  a  space 
originally  allotted  for  a  smaller  size  unit,  the  maximum 
level  that  can  be  carried  in  the  condenser  h«»twell  will  not 
give  adequate  net  positive  suction  head  for  a  conventional 
horizontal  condensate  pump  mounted  on  the  basemmt 
floor.  To  build  a  pit  for  a  conventional  horizontal  con¬ 
densate  pump  or  a  vertical  dry  pit  type  in  order  lo  pro¬ 
vide  sufficient  submergence  would  involve  considerable 
ex|>ense.  In  such  cases  a  vertical  turbine  pump  mounted 
in  a  tank  (often  called  a  can)  sunk  into  the  floor  may  he 
list'd.  The  length  of  the  pump  has  to  be  made  such  that 
sufficient  net  positive  suction  head  is  available  for  the  first 
stage  inqit'ller  design,  while  the  diameter  and  length  of 
the  tank  has  to  allow  projier  flow  down  the  space  between 
the  pump  and  tank  and  then  turn  and  flow  into  the  liell 
mouth.  The  installation  of  such  a  design  in  an  existing 
plant  is  naturally  much  less  rx|>ensive  than  making  a  pit, 
us  the  size  of  the  hole  necessary  to  install  the  tank  is  much 
smaller.  This  same  basic  design  has  found  some  apfilica- 
tion  in  cases  of  pumps  handling  volatile  Ihiuids  where  the 
layout  of  e(|uipment  does  not  provide  sufficient  net  posi¬ 
tive  suction  head  for  pum|M  mounted  on  the  operating 
floor. 


Vertical  Propeller  Pumps 

Originally  the  term,  vertical  profieller  pump,  was  ap¬ 
plied  to  vertical  wet-pit  diffuser  or  turbine  type  punqM 
using  propeller  or  axial  flow  type  im|>ellers,  usually  in- 


Fig.  3.  Section  of  vertical 
wet-pit  sewage  or  non- 
cloggir>g  type  pump. 
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ftUllrd  in  an  open  sump  and  having  a  relatively  short  set¬ 
ting.  For  ofierating  heads  in  excess  of  those  which  can 
l>e  met  with  a  single  stage  axial  flow  impeller,  two  or 
more  stages  might  lie  used  or  a  single  stage  lower  s|iecific 
speed  type  of  pump  with  a  mixed  flow  impeller  might  he 
used.  If  the  operating  head  is  high  enough,  a  pump  with 
mixed  flow  impellers  in  two  or  more  stages  might  he  used. 
For  lack  of  a  suitable  name,  these  higher  head  designs 
have  iieen  more  or  less  generally  considered  as  in  the 
propeller  pump  classification. 

While  vertical  turbine  purnpe  and  vertical  modified  pro- 
|M*ller  pumps  are  basically  the  same  tyfie  and  hydraulically 
could  lie  of  the  same  specific  speed,  a  basic  turbine  pump 
design  would  lie  one  that  could  have  a  large  nurnlier  of 
stages,  while  the  modified  profieller  pump  would  lie  of  a 
mechanical  design  basically  intended  for  a  maximum  of 
two  <ir  three  stages. 

M«>st  of  the  wet-pit  drainage,  low  head  irrigation  and 
storm  water  installations  employ  puni|is  of  the  conven¬ 
tional  profieller  (Fig,  2)  or  modified  propeller  tyfie.  There 
has  lieen  some  afiplicatiori  of  this  type  of  pump  for  con¬ 
denser  circulating  service;  however,  a  specialized  design 
has  been  primarily  used  for  this  field.  I.arge  power  plants 
generally  are  located  at  centers  of  population,  and  as  a 
result  usually  have  to  use  badly  contaminated  water,  both 
fresh  and  salt,  as  a  cooling  medium.  With  such  water  a 
fabricated  steel  column  pipe  and  elbow  would  give  short 
life,  and  cast  iron,  bronze,  or  even  a  more  cornisive  re¬ 
sisting  cast  metal  must  be  used.  This  results  in  a  very 
heavy  pump  when  large  capacities  are  involved.  To  avoid 
the  necessity  <if  lifting  this  large  mass  when  the  rotating 
fiarts  need  maintenance,  some  designs  are  built  so  that  the 
impeller,  diffuser  and  shaft  assembly  can  lie  removed  from 
the  top  without  disturbing  the  column  pipe  assembly. 
'I'hese  designs  are  commonly  designated  as  of  the  pull-out 
type. 


Fig.  4.  Typicol  cellar  drainer  sump  pump  (Starite  photo). 


Like  vertical  turbine  pumps,  the  propeller  and  modified 
propeller  pumps  have  been  made  with  both  open  and  en¬ 
closed  line  shafting.  Except  for  condenser  circulating  ser¬ 
vice,  the  enclosed  tyf:«,  using  oil  as  a  lubricant  and  with 
a  grease  lubricated  tail  bearing  lielow  the  impeller,  seems 
to  lie  favored.  For  pumps  handling  condenser  circulating 
water,  some  designs  use  enclosed  type  shafting,  but  with 
water,  often  from  another  source,  as  a  lubricant,  thus 
eliminating  any  possibility  of  oil  getting  into  the  circulat¬ 
ing  water  and  coating  the  condenser  tubes. 

Profieller  tyfie  pumps  have  open  type  firofiellcrs.  The 
modified  propeller  pumps  with  mixed  flow  type  inifiellers 
are  made  with  both  ofien  and  closed  inifiellers. 

Waf-Pit  Sewage  Pumps 

Excefit  for  some  large  vertical  propeller  tyfie  pumps 
handling  dilute  sewage  (basically  storm  water  contam¬ 
inated  by  domf^stic  sewage)  vertical  wet-fiit  sewage  fiumps 
are  of  the  bottom  suction  volute  tyfie  with  inifiellers 
capable  of  handling  solids  and  stringy  materials  with 
minimum  clogging  (Fig.  3).  This  tyfie  fiump  is  usually 
susfiended  from  a  higher  floor  by  means  of  a  drop  pipe 
and  often  employs  covered  or  enclosed  tyfie  shafting  as 
used  in  vertical  turbine  pumps.  They  are  firovided  with 
a  liell  mouth  suction  inlet  and  changes  in  bearing  and 
stuffing  box  construction.  Otherwise,  these  punifis  are 
usually  hydraulically  and  mechanically  similar  to  their 
dry-pit  counterparts. 

Three  basic  constructions  have  been  used  for  this  type 
of  pumfi.  The  first,  used  with  irnfiellers  w  ithout  back  rings, 
employs  a  water  or  grease  lubricated  bearing  with  a  seal 
at  its  lower  end,  immediately  above  the  impeller,  and  with 
the  upper  end  vented  to  the  suction  pit  to  firevent  any 
appreciable  hydraulic  pressure  on  the  seal  at  the  lower 
end  of  the  shaft  cover  pipe;  otherwise  water  will  work  into 
the  cover  pipe.  The  seal  at  the  lower  end  of  the  impeller 
bearing  must  be  effective,  especially  with  the  high  pump 
heads;  otherwise  there  is  considerable  leakage  of  water 
through  the  bearing,  with  some  cutting  if  grit  is  present 
in  the  liquid.  A  second  construction  is  similar,  but  em¬ 
ploys  pump  out  vanes  or  wearing  ring  joints  on  the  back 
side  of  the  impeller  (the  latter  net^essitating  balance  holes 
through  the  impeller  hub),  so  the  bearing  is  subjected 
only  to  suction  pressure.  A  third  type  of  construction, 
used  primarily  with  impellers  having  no  back  rings  or 
pump  out  vanes,  retains  a  stuffing  box  in  some  form,  with 
bearings  above  the  stuffing  box  and  separated  from  it. 

Limitations 

While  shaft  seals  and  packing  used  to  seal  the  lower 
end  of  the  cover  pipe  or  bottom  liearing  are  intended  to 
exclude  water  as  much  as  possible,  some  leakage  of  liquid 
with  higher  suction  water  levels  is  to  be  expected  even 
when  the  seal  is  new.  Some  of  the  shaft  liearings  may 
have  to  operate  in  water  or  in  a  mixture  of  oil  and  water, 
so  the  bearing  may  wear  relatively  faster  than  one  posi¬ 
tively  lubricated  with  oil  or  grease.  In  general,  wet-pit 
sewage  pumps  should  be  limited  to  services  requiring 
ofieration  for  a  very  limited  period  of  the  day. 

In  addition  to  the  more  common  wet-pit  sewage  pumps, 
there  have  been  various  installations  of  volute  pumfis; 
some  single  suction,  with  either  bottom  or  tup  suction; 


118 


APRIL,  1955,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


and  others  double  suction,  supported  on  the  pit  floor. 
Except  for  some  floating  dry  dock  installations,  this  type 
of  pump  has  little  modern  application. 

Sump  Pumps 

The  term  sump  pump  generally  conveys  the  idea  of  a 
vertical  wet-pit  pump,  usually  motor-driven,  8us|)ended 
from  a  floor  plate  or  sump  cover,  or  supported  by  a  foot 
on  the  bottom  of  a  well  and  autmatically  controlled  by  a 
float  switch.  The  term  does  not  indicate  any  s|>ecific  type 
of  construction,  as  both  diffuser  and  volute  type,  single 
or  multi-stage,  with  o|)en  and  cl«>sed  iinf)ellers  of  a  wide 
range  in  sj)ecific  sjreed  type,  have  been  employed  for  this 
ser\  i«‘e. 

I‘'«>r  the  very  small  capacity  held,  where  fractional 
horsepower  motors  can  be  used,  cellar  drainers  can  Ik* 
obtained,  'rhesi*  are  small,  usually  single-stage  volute 
pumps,  with  single  suction  imi>ellers,  either  bottom  or 
top  suction,  supported  by  a  foot  on  the  casing,  with  the 
motor  supportcnl  some  distance  above  by  some  form  of  a 
C4t|iimn  enclosing  the  shaft.  Such  cellar  drainers  are  made 
as  complete  utiits,  with  float,  float  switch,  motor  and 
strainers  completely  assembled  as  a  unit  (Fig.  4). 

Larger  capacity  sump  pumps  may  Ire  of  the  vertical  pro¬ 
peller  or  turbine  pump  type  (single  or  multi-stage t ,  or  of 
the  vertical  wet-pit  sewage  or  volute  tyjre.  Where  solids 
or  other  waste  materials  may  be  washed  into  the  sump, 
the  vertical  wet-pit  sewage  tyfre  pump  with  a  non-clogging 
»yi  H*  of  im|reiler  is  preferred  for  such  sump  pump  service. 

I  he  larger  capacity  sump  pumps  are  usually  more  or 
kess  standard  designs,  but  obtainable  for  any  length,  with 
various  si/e  sump  covers,  float  switch  mounted  on  the 
sump  cover,  etc.  Often  duplex  units,  that  is,  two  pumps  on 
a  common  sump  cover,  possibly  with  a  manhole  for  access 
to  the  sump,  are  used  (Fig.  5).  Such  duplex  units  could 
have  the  pumps  operate  in  a  fixe<l  order  or  a  mechanical 
or  electrocal  alternator  could  be  used  to  equalize  the 
«t|M>ration  of  the  two  pumps. 

Applications 

'I'he  vertical  wet-pit  pump  has,  like  all  other  pumps, 
advantages  and  disadvantages,  the  former  being  mostly 
hydraulic  and  the  latter  mechanical.  With  the  impeller, 
or  first-stage  impeller  in  case  of  multi-stage  pumps,  sub¬ 
merged,  there  is  no  priming  problem,  and  the  pump  can 
be  automatically  controlled,  with  no  concern  that  the 


Fig.  5.  Typical  duplex  sump  pump  (Economy  photo). 


unit  will  ever  run  dry.  Also,  the  net  positive  suction  head, 
in  cases  other  than  a  cluseil  tank,  is  greater,  often  per¬ 
mitting  a  higher  rotative  sjieed  for  the  same  .service  con¬ 
dition.'!.  The  only  mechanical  advantage  is  that  the  motor 
or  driver  can  be  located  any  desired  distance  above  any 
flood  level.  The  mechanical  disadvantages  are:  possibility 
of  freezing  when  idle;  possibility  of  damage  by  floating 
objects;  inconvenience  of  pulling  and  dismantling  for  in¬ 
spection  and  repairs,  no  matter  how  small;  and.  finally, 
relatively  short  life  of  the  pump  liearings  unless  the  water 
conditions  and  bearing  design  are  ideal.  4  he  vertical  wet- 
pit  pump  is  the  best  for  some  applications;  not  ideal,  but 
most  economical  for  other  installati«ms;  a  poor  choice  for 
(»thers;  and  lease  desirable  for  still  other  cases. 

Nrxt  month-  heil  plale.i  ami  xuitimrls. 


Rubber  Lining  Prevents  Rusting  of  Metal  Piping 


A  British  automobile  manufacturer  recently  conducted 
an  experiment  of  interest  to  all  plants  using  water  for 
pr<H:essing,  cooling,  or  other  purposes. 

In  this  particular  instance  the  water  was  drawn  from 
boreholes  and  was  brackish  and  estuarine  in  character. 
The  presence  of  salt  and  other  impurities  in  only  eight 
months  of  service  caused  rusting  right  through  the  walls 
of  the  unlined  steel  pipes. 


New  pipes  were  installed,  als<»  unlined.  The  failure  re- 
[>eated  in  about  the  same  interval.  After  the  sec«>nd  failure 
it  was  decided  to  experiment  with  a  rubl>er-line<|  pipe. 
The  installation  was  made  in  the  summer  of  1948. 

Today,  with  over  six  years  of  constant  service  under 
the  .same  negative  c«inditions,  the  rubber-lined  main  is  in 
excellent  condition,  according  to  a  report  fr(»m  the  Nat¬ 
ural  Kublter  Bureau,  Washington,  F).  C. 
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PIPING 


Plumbing  Codes 


AMF^RICANS  enjoy  a  standard  of  living  conditions 
.  and  sanitary  facilities  that  are  not  equalled  in  any 
other  country.  This  high  standard  has  been  achieved  only 
through  the  combined  efforts  made  in  many  fields,  in¬ 
cluding  advancements  through  engineering  and  research 
by  the  plumbing  industry. 

Plumbing  has  really  made  outstanding  forward  steps. 

A  large  measure  of  this  is  due  to  manufacturers  who  are 
alert  to  the  need  for  designing  new  fixtures  and  equip¬ 
ment  to  keep  pa(«  with  changes  brought  about  through 
improved  building  design  and  construction,  and  by 
changes  in  living  conditi>>ns  and  needs. 

Coda  Raquiramantt 

With  the  installation  of  sanitary  piping  and  fixtures 
within  the  confines  of  a  building,  it  became  necessary  for 
municipalities  and  other  government  bodies  to  pass  regu¬ 
lations  which  ensured  that  such  installations  were  so  made 
that  public  health  was  not  endangered  and  that  the  systems 
would  function  properly  for  many  years.  These  regula¬ 
tions  were  the  nucleus  of  what  we  now  term  the  plumbing 
code  which  concerns  itself  with  the  installation  of  fix¬ 
tures,  e(|uipmerit  and  piping.  Since  these  regulations  rep¬ 
resented  the  best  standards  and  practices  of  tbe  time, 
meml>ers  in  the  industry  were  requested  to  follow  the 
rules  as  gocni  plumbing  practice. 

ICach  city  and  town  set  up  codes  to  nx'et  individual  re¬ 
quirements.  As  the  cities  grew  and  changes  were  made  in 
the  sco|»e  of  plumbing,  it  liecame  the  responsibility  of  the 
municipalities  to  modify  and  expand  their  codes.  Local 
plumiters  who  worked  largely  in  their  own  community, 
had  no  difficulty  in  learning  the  liM-al  code  and  keeping 
abreast  with  the  changes. 

Prasant-day  Plumbing  Systami 

IMunibing  systems  have  become  more  complex  with  the 
passing  of  time  and  the  development  of  new  ideas.  Also, 
plumbing  is  now  a  specialiaed  branch  of  engineering  and 
is  taught  in  some  of  the  major  colleges. 

IMumbing  has  increased  in  scope  to  include  the  differ¬ 
ent  types  of  fixtures,  varied  methods  of  installation  and 
com|>onents  of  sanitary,  storm,  water,  gas,  fire  protection 
and  other  related  systems,  all  of  which  fulfill  the  desired 
functions  and  needs  of  a  building  or  project. 

The  design  and  installation  work,  however,  are  still 
subject  to  code  re(]uirements  of  the  local  area  in  which 


the  project  is  to  be  erected.  As  mentioned,  each  city  and 
town  has  prescribed  minimum  code  requirements  to  be 
followed  by  tbe  engineer  and  the  contractor. 

The  interpretation  of  the  code  and  the  inspection  of  the 
work  is  usually  delegated  by  the  authorities  to  an  organ¬ 
ized  plumbing  department,  building  department,  health 
department,  city  engineer,  physician  or  other  persons 
selected  for  this  responsibility.  The  objective  is  to  insure 
that  tbe  plumbing  work  will  be  properly  installed  and  in 
a  manner  that  satisfies  the  local  code. 

Engineering  Design 

Engineers  who  design  plumbing  systems  do  not  have 
too  much  difficulty  when  their  design  work  is  confined  to 
projects  for  their  own  city  or  town.  It  generally  takes  but 
a  short  time  to  become  acquainted  with  the  local  code 
and  its  interpreation  or  modifications.  However,  engineer¬ 
ing  work  is  no  longer  confined  to  a  specific  area.  Instead, 
an  engineer  may  be  called  to  design  plumbing  systems  for 
a  project  to  be  erected  in  almost  any  part  of  tbe  country. 
The  site  of  the  proposed  project  may  be  within  the  limits 
of  a  large  city,  small  city,  town  or  other  area,  but  regard¬ 
less  of  the  location,  the  design  must  conform  to  the  code 
followed  in  that  particular  area.  It  is  at  this  point  where 
design  problems  are  encountered. 

Various  Codes 

Plumbing  codes  vary  considerably  from  several  pages 
to  a  book  of  more  than  a  hundred  pages  and  often  must 
be  purchased.  The  price  may  range  from  $.50  to  $1.50, 
depending  upon  its  size  and  scofie.  Quite  often  the  code 
is  included  in  a  general  construction  book  for  which  the 
cost  is  $.3.50  or  more.  Since  the  code  will  govern  the  work, 
a  copy  must  be  obtained  before  the  design  work  is  started. 
Sometimes  it  is  impossible  to  secure  a  copy  of  the  code, 
particularly  in  small  towns,  brreause  it  is  out  of  print  or 
is  in  the  process  of  being  revised.  It  is  then  necessary  to 
ret'eive  verbally  code  requirements  from  the  person  or 
persons  responsible  for  the  inspection  and  approval  of 
the  plumbing  work.  This  transaction  is  both  time  con¬ 
suming  and  haphazard,  and  can  lead  to  serious  difficulties 
during  the  design  or  construction  stages. 

Many  of  the  present  ctnles,  especially  those  of  small 
cities  and  towns,  are  based  on  plumbing  conditions,  per¬ 
taining  to  the  home  or  small  buildings  and  are  not  ade¬ 
quate  for  larger  projects.  During  the  past  10  years,  new 
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construction  work  ha»  reached  an  all  time  high.  Many 
hospitals,  schools  and  other  large  projects  are  now  being 
erected  in  areas  where  the  scope  of  the  code  is  greatly 
exceeded  by  the  work  performed.  Decisions  concerning  the 
plumbing  design  must  then  be  made  by  the  responsible 
authority.  Unless  this  person  has  had  experience  on  simi¬ 
lar  projects,  it  would  lie  rather  difficult  for  him  to  offer  a 
ruling.  The  result  is  that  the  engineer  usually  ends  up 
following  a  more  suitable  code  or  will  follow  his  own 
judgment.  In  either  event  there  is  a  great  margin  for  mis¬ 
understanding  with  the  local  authorities. 

Interpretation  of  Codes 

Interpretation  of  the  various  codes  can  be  rather  trying, 
since  but  a  few  of  tbe  many  existing  plumbing  codes  are 
found  to  be  alike.  Some  of  the  codes  are  not  even  similar 
and  often  codes  of  two  adjoining  small  towns  will  be  com¬ 
pletely  different. 

In  larger  cities,  the  codes  are  found  to  be  fairly  similar 
with  reference  to  the  subject  matter  covered.  Yet  these 
codes  will  differ  in  their  definitions  of  the  basic  plumbing 
terminology,  or  in  the  value  of  the  fixture  unit  equiva¬ 
lents.  This  difference  and  the  difference  in  requirements 
for  the  design  or  installation  of  the  plumbing  systems  can 
be  explained  by  saying  that  the  requirements  of  one  par¬ 
ticular  area  are  a  bit  more  unusual  than  those  of  other 
areas.  However,  only  certain  basic  principals  of  physics 
and  hydraulics,  determine  the  manner  in  which  a  plumb¬ 
ing  system  will  function.  These  are  proven  methods  based 
on  experiments  performed  in  rr^search  laboratories. 

Most  unfortunate  is  the  fact  that  even  the  codes  of  some 
of  our  largest  cities  are  not  up-to-date  or  they  are  not  en¬ 
tirely  correct  in  their  requirements.  Due  to  differences  and 
the  out-dated  requirements  found  in  codes,  an  engineer 
can  spend  considerable  time  in  just  obtaining  the  correct 
interpretation  of  the  code  that  he  finds  ne<-essary  for  his 
design  work. 

Revising  a  Plumbing  Code 

It  may  be  of  value  at  this  time  to  discuss  the  manner  in 
which  some  of  the  present  codes  are  revised  and  issued. 

State  Code.  In  many  of  our  states  a  group  of  men,  or 
just  one  man  is  commissioned  by  tbe  authorities  to  revise 
the  plumbing  code  to  suit  the  changing  requirements  of 
the  area  it  covers.  Those  chosen  are  generally  specialists 
capable  of  producing  an  adequate  code.  If,  however,  the 
persons  are  not  too  well  versed  in  the  subject,  they  must 
seek  the  guidance  of  |>ersons  qualified  in  the  plumbing 
field.  When  this  occurs,  the  code  is  often  out-dated  by  the 
time  it  is  ready  for  publication. 

City  Code.  Depending  upon  the  size  of  the  city,  the  re¬ 
vising  of  the  plumbing  code  is  generally  handled  in  a 
manner  similar  to  that  descril)ed  for  the  state,  with  the 
«ame  results. 

Town  Code.  Codes  in  this  group  are  by  far  the  more 
numerous,  for  obvious  reasons.  A  town  usually  cannot 
afford  to  spend  any  sizable  amount  of  money  to  revise  its 
code.  Therefore,  many  of  these  existing  codes  are  often 
years  behind  the  times  and  certainly  do  not  contain, 
within  their  scope,  the  ne(‘essary  requirements  for  large 
construction  projects.  Those  selected  for  revising  the  code 
are  in  most  cases,  local  citizens  who  are  not  aware  of  the 
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inp"  is  now  diroctor  of  onfinoorinf 
for  tba  Plumbiuf  Division  of  J.  A. 

Zum  Mfp.  Co.,  Erio,  Pa.  Ho  will  bava 
comploto  cborpo  of  tba  onpinaarinp 
rosponsibilitias  in  tha  dasipn,  monu* 
factura  and  installation  of  Zurn  sys* 
toms,  drains,  hydrants,  intarcoptars 
and  rolatod  products.  Ho  has  a  wido 
oxparianca  in  tha  dosipn  of  plumbinp 
and  pipinp,  ostandinp  back  to  1936 
whan  ho  worfcod  os  a  machanic  for  a 
plumbinp  contractor.  Ho  lator  bacamo 
a  dasif  nor  and  supervisor  of  plumbinp 
and  piping  for  a  naval  architactural  firm.  Prom  1946  to  1950 
hs  sarvod  as  chiaf  onpinoor  of  tha  plumbing  dapartmant  of 
Voorhaas,  Walkor,  Smith  &  Smith,  consulting  anginaars  af  Now 
York.  Ha  than  was  in  charga  af  tha  plumbing  work  far  tha 
Now  York  branch  of  Smith,  Hinchman  A  Grylls  af  Datrait,  Mich. 

newest  tlevelnpments  or  hazards  encountered  in  the  plumb¬ 
ing  industry. 

These  methods  of  making  changes  fail  to  provide  a  con¬ 
cise  and  streamlined  code  that  will  assure  the  highest 
standard  of  design  and  construction.  A  loose,  unrelated 
code  of  doubtful  value  is  the  result. 

National  Plumbing  Code 

The  solution  to  these  varied  and  conflicting  codes  is 
obviously  a  clear  and  precise  National  Plumbing  Code. 
National  unity  of  design  has  l)een  established  in  the  heat¬ 
ing  and  air  conditioning  industry  to  a  great  extent.  The 
National  Klectric  Code  helps  to  set  the  standard  for  the 
electrical  industry.  It  seems  possible,  similarly,  that  a 
national  code  would  benefit  the  plumbing  industry. 

Although  this  is  a  delicate  subject  that  has  been  often 
dis<‘ussed,  it  is  the  sincere  wish  of  every  engineer  that  such 
a  code  l)e  adopted. 

There  are  <’ertain  pn>blems  that  at  first  appear  unsur- 
mountable  when  consideration  of  a  national  code  is  dis¬ 
cussed.  A  few  of  the  problems  follow: 

1.  If  a  national  code  were  to  l>e  adopted,  it  would  be  neces¬ 
sary  to  select  an  organization  or  group  to  prepare  it 
and  thereafter  to  keep  it  up-to-date  with  the  newest 
trends  and  requirements.  However,  since  there  are  at 
present  several  proposed  national  plumbing  codes  of 
unmatched  value,  it  should  not  be  too  difficult  to  choose 
one  for  adoption. 

2.  Various  states,  cities  and  towns  feel  that  there  are  cer¬ 
tain  problems  or  conditions  peculiar  to  their  special  area 
that  is  different  from  other  areas.  This  feeling  is  realized 
and  resftected.  However,  these  supposed  differences  have 
been  examined  and  it  can  be  reported,  that  they  are  rela¬ 
tively  small  in  proportion  to  the  overall  magnitude  of 
the  plumbing  system  and  can  l»e  resolved. 

3.  Then  there  is  a  concern  that  the  code  should  not  be 
changed  too  quickly  because  of  the  im|>ositions  placed 
on  existing  structures  or  new  structures  being  erected. 
This  condition  is  not  a  fixtal  one  but  is  a  national  one 
and  would  be  handled  as  sueb. 

4.  Finally,  there  is  a  doubt  as  to  why  a  small  city  or  town 
should  be  subject  to  the  same  cf>de  requirements  as  a 
large  city,  especially  since  the  scope  of  the  construction 
work  is  on  a  smaller  scale.  The  contents  of  the  several 
proposed  national  codes  apply  to  all  projects,  both  large 

(Concluiied  on  i>age  170) 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 

Um  convenient  prepeid  postcerd  on  page  142  for 
Mcuring  edditionel  information  on  items  described  in 
this  department. 


Room  CooUrt 

A  tM;htii({ue  fur  air  conditioning  apartment  houses  that 
combinea  features  of  centralized  systems  and  window* 
ty|)e  room  coolers  is  announced  by 
Airtemp  Div.,  Chrysler  (^orp.,  Day- 
ton,  Ohio.  The  system  utilizes  in- 
de|)endently  operating,  individual 
room  units  built  into  the  exterior 
wall,  and  operates  inde[>«‘ndently 
of  the  heating  system. 

The  individual  units  do  not  pro¬ 
ject  beyond  the  outside  of  the 
building  ( upfier  photograph  I  and 
are  virtually  Hush  with  the  inside 
wall  (lower  photograph).  They 
are  lieing  made  in  V^t  B^d  1-hp  sizes. 

On  brick  construction  the  unit  extends  approximately 
.)-in.  into  the  ro<im.  With  thicker  wall  construction,  the 
sleeve  depth  must  be  extended.  However,  the  units  all 

have  the  same  dimensions 
and  are  interchangeable 
with  each  other. 

'i'he  mounting  sleeve  is 
made  of  16-gage  galvanized 
steel  and  the  outside  lou¬ 
vered  grille,  which  is  at¬ 
tached  to  it,  is  made  of 
anodized  aluminum.  In¬ 
stalling  mounting  sleeves  in 
new  installations  makes  it 
possible  to  add  the  room 
air  conditioners  later  or  to  change  the  location  of  indi¬ 
vidual  units  if  necessary. 

More  information?  Circle  Item  I  on  postcard,  page  142. 

Rodiotor  Encloturas 

Knclosures  for  fin  pipe  radiation  are  U-irig  made  by 
Stedco  Products,  Wilkes- 
Barre,  Pa. 

For  steam  or  hot  water 
heating,  the  enclosun's, 
called  Thermo-I.ux,  are 
ret’ommended  for  use  in 
schools,  offices,  hospitals, 
or  commercial  or  institu¬ 
tional  installations.  They 
are  available  for  single, 
double,  or  triple  tier  in¬ 
stallations,  and  will  accommodate  15  sizes  and  c'apacities 
of  the  comfMny’s  radiators. 

I'he  enclosures  use  a  wall  bracket  fur  mounting  and 
adjusting  the  sliding  hangers  and  a  rublier  gasket  seal  be¬ 
tween  the  hanging  strip  and  the  enchmure. 

More  information?  Circla  Item  2  on  postcard,  page  142. 


Cost  Iron  Industriol  Fons 

(^ast  iron  fans,  for  industrial  applications,  are  available 
from  Sturtevant  Div.,  Westing- 
house  Klectric  Corp.,  Boston, 

Mass.  I'he  fans  will  handle 
wood  shavings.  chi|)s,  gran¬ 
ular  material,  textile  fibers,  as- 
l>estos,  rags,  powders,  dust, 
gases  and  fumes. 

F'or  specific  applications, 
any  of  four  different  wheels  or 
three  drive  arrangements  can 
lie  selected.  Protective  acces-  ^ 

sories  and  coatings  are  avail¬ 
able  for  high  temperature  and  extreme  abrasion  installa¬ 
tions. 

This  redesigned  series  of  fans  features  a  range  of  wheel 
diameter  sizes  from  8V4  to  hi.  and  inlet  pipe  sizes 

from  4Va  to  18  in.  Their  air  volumes  range  from  l.>()  to 
I2,()(K)  efrn. 

I'he  fan  housings  are  convertible  to  all  normal  dis¬ 
charge  directions  and  are  also  reversible. 

More  information?  Circle  Item  3  on  postcard,  page  142. 


3  Pump  Sizes  Added  to  Line 

Three  sizes  are  added  to  the  Centri-Thrift  line  of  cen¬ 
trifugal  pumps  manufactured  by  the  F.  F.  Myers  &  Bro. 
('o.,  Ashland,  Ohio. 

The  sizes  added  are  IV2.  2,  and  .3  hp.  Previous  models 
included  V:t»  and  1-hp  sizes. 

The  pumps  are  available  in  motor-mounted  or  belt- 
driven  models  with  heads  up  to  135  ft  and  capacities  up 
to  'X)  g|)m.  They  can  lie  us<‘d  with  air  conditioning  and 
laundry  equipment  fur  hot  and  cold  water  circulation, 
booster  service,  cooling  systems,  and  other  water  transfer 
jobs. 

More  information?  Circle  Item  4  on  postcard,  page  142. 

Five  Gas  Controls  in  One 

A  gas  heater  control,  the  Model  55  Gasapack,  has  been 
developed  by  A-P  Controls 
Corp.,  Milwaukee,  Wis.  The 
unit  is  comprised  of  five  con¬ 
trols,  namely  a  built-in  pres¬ 
sure  regulator  for  city  gas;  a 
pilot  filter;  an  automatic  pilot, 
and  main  and  (lilot  shutoffs. 

Three  automatic  accessories 
to  the  control  include  the  5.5 
MTS  modulating  snap  thermo¬ 
stat.  the  55MT  modulating 
thermostat  and  the  .55F'T  elec¬ 
tric  thermostat. 

I'he  control  has  a  standard  thermo-magnetic  Safety 
pilot,  with  a  safety  shut-off.  Listed  by  the  AGA,  the  unit 
has  bypass  or  low  fire  adjustments. 

More  information?  Circle  Item  5  on  postcard,  page  142. 
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News  of  Equipment  and  Materials 


Refrigerant  Piston  Valve 

A  flange-type,  magnetically-piloted  piston  valve  (or 
high  capacity  refrigerant  control  is  being  produced  by 
(ieneral  Controls  Co.,  Glendale,  Calif.  Because  of  its 
piloted  action,  the  valve  is 
capable  of  handling  large 
capacities  with  a  minimum 
pressure  drop,  and  is  useful 
for  both  liquid  and  suction 
appliances. 

Called  the  K-1.5F  series, 
it  is  made  in  4  basic  sizes, 
ranging  from  l.S()  to  2.'S0 
psi. 

Flange  connections  fa¬ 
cilitate  its  iastallation  and 
companion  flanges  permit  its  installation  in  1  to  2-in. 
pipe  sizes  or  welds,  and  in  1%  to  2%-in.  013  tube  sweat 
fittings. 

The  main  valve  is  held  ojien  electrically.  No  pressure 
drop  is  required  to  hold  it  open.  This  is  an  advantage 
in  refrigeration  applications,  particularly  in  the  case  of 
suction  pressure.  The  valve  closes  upon  current  failure, 
hut  has  a  manual  opening  device  for  emergency  use. 

The  valve  can  be  used  on  either  liquid  or  suction  lines 
and  has  a  moisture  resistant  coil  processed  to  withstand 
the  formation  of  condensation  and  ice. 

More  information?  Circle  Item  6  on  postcard,  page  142. 


Additivof  Prico  Reduced 

A  reduction  in  the  price  of  Fuel  Oil  Additive  No.  2,  a 
product  which  prevents  filter  clogging  in  furnace  and 
diesel  oils,  is  announced  hy  E.  I.  duPont  de  Nemours  & 
Co.,  Wilmington,  Del. 

The  new  fuel  oil  additive  price,  the  result  of  an  ex¬ 
panded  market  for  the  company’s  Petroleum  Chemicals 
Div.  product,  is  down  $.()8  to  $.60  per  lb  by  tank  car  ship¬ 
ment.  The  carload  drum  price  is  $.63  per  Ih,  compared 
to  the  former  price  of  $.69,  and  the  price  for  less-than- 
carload  drum  lots  is  down  $.06  to  $.64. 

More  information?  Circle  Item  7  on  postcard,  page  142. 


Liquid  Hooters 

Grid  heaters,  named  Hi-Therm,  for  heating  solutions  in 
plating,  rinsing,  cleaning,  and  caustic  tanks,  are  being  pro¬ 
duced  by  Rem[)e  Co., 

Chicago,  111. 

Fabricated  from 
wrought  steel  pipe  and 
tested  at  3.Sf)  lb  of  pres¬ 
sure,  the  heaters  are 
31VL*  in.  high  and  have  a 
cross  sectional  width  of  2%  in.  Their  average  heat  trans¬ 
fer  coefficient  when  heating  solution.s  of  water  to  boiling 
point  is  800  Btu  fM*r  deg  temperature  difference,  per  hr, 
|>er  lin  ft  of  overall  length. 

The  heaters  can  lie  used  on  the  side  or  bottom  of  a  tank 
with  either  horizontal  or  vertical  supply  and  return  piping. 
More  information?  Circle  Item  8  on  postcard,  page  142. 


Device  Stops  Light 

A  warm  air  ventilator  accessory  that  retains  black  out 
curtains  is  manufactured  by  Herman  Nelson  Div.,  Ameri¬ 
can  Air  Filter  Co.,  Inc.,  Louisville,  Ky.  Termed  the 
Light/Stop  by  the  com- 
)>any,  the  accessory  is  a 
strip  that  runs  the  length 
of  a  unit  ventilator  and 
retains  the  lower  edge  of 
a  curtain,  thereby  prevent¬ 
ing  it  from  billowing  out 
in  the  ventilator  discharge 
air  stream.  This  elimin¬ 
ates  flashing  streaks  of 
light  that  would  distract 
the  attention  of  students  in  a  school,  for  example. 

The  curtain  accessory  allows  the  unit  ventilator  to  con¬ 
tinue  its  ventilating,  cooling,  heating,  and  air  diffusion. 

1  he  accessory  can  Iw  installed  on  the  company's  exist¬ 
ing  unit  ventilator  equipment  without  modifying  either 
the  accessory  or  the  equipment. 

More  information?  Circle  Item  9  on  postcard,  page  1 42. 


Dry  Fluid  Drive 

A  new  development  in  industrial  power  transmission, 
called  F'lexidyne,  and  des<-ril>ed  as  a  <lr\  fluid  drive,  is 
announced  by  Dodge  Mfg. 

Corp.,  Mishawaka,  Ind.  Orig¬ 
inated  in  Europe,  the  drive 
has  been  redesigned  to  Amer¬ 
ican  standards  for  industrial 
drives  involving  heavy  iner¬ 
tia  and  shock  loads  on  such 
equipment  as  compressors, 

<-entrifuges,  and  blowers. 

The  drive  is  made  up  «»f  a 
housing  ( upper  |>hotograph  f , 
inside  of  which  a  rotor  is 
free  to  turn  concentrically.  Between  the  two  are  fine  par¬ 
ticles  of  spherical  steel 
shot,  <'alled  the  flow 
charge,  which  acts  very 
much  like  a  fluid.  It  is  the 
(low  charge  whiirh  trans¬ 
mits  power  from  the  hous¬ 
ing  to  the  rotor. 

How  the  drive  works  is 
desr-ribed  by  the  <  ompany 
as  follows:  I  he  motor  is 
connected  to  the  housing,  and  starts  it  turning  at  no  load. 
I'he  flow  charge  is  thrown  to  the  circumference  of  the 
housing,  is  compressed  by  centrifugal  force,  and  revolves 
with  the  housing.  The  rotor,  connected  to  the  load,  is 
started  and  accelerated  by  the  frictiem  and  wedging  action 
of  the  revolving  flow  charge.  The  rotor  and  housing  then 
reach  the  same  speed. 

The  amount  of  the  flow  charge  used  determines  the 
torque  capacity.  The  units  arc  available  as  drives  and  as 
couplings  in  4  sizes  rated  for  3  to  30  hp  at  IBfM)  rpin. 
More  information?  Circle  Item  lO  on  postcard,  page  1 42. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  ARRIL,  19SS 


123 


Pip«  Intukition  Slips  On 

'Ihr  (jrvriopinrnt  of  a  foained  plantic  piix^  inHulation 
for  UM*  on  dual  tFni|i«‘ralur<'  linm  to  air-conditioning  unitH 
iit  announced  by  ArniHtrong  (!ork  Co.,  l^ncaater,  Pa. 

Called  Armaflex,  the  material  is  available  in  tubular 
form.  It  can  Iw  »lip|>ed  on  pi|)eit  or  tubing  when  the  sys¬ 
tem  in  l>eing  installed.  If 
the  linen  have  Ijeen  con¬ 
nected  and  tented,  the  in¬ 
sulation  can  Im*  cut  to  the 
desired  length,  slit  longi¬ 
tudinally,  snapiied  on  the 
line,  and  the  slit  sealed 
with  an  adhesive  which  is 
available  with  the  ma¬ 
terial. 

I)e<-ause  it  ie  a  closed- 
cell  foam  that  is  resistant 
to  the  passage  of  vapors  and  air,  it  does  not  require  a 
va|M»r  barrier.  The  thermal  conductivity  of  the  material 
is  approximately  the  same  as  corkboard.  It  will  withstand 
tem|>eratures  on  dual-temperature  lines  or  tubing  from  .32 
to  2(N)  deg. 

Other  characteristics  of  the  material  are  low  air  and 
water  vapor  permeability,  low  water  absorption,  and  high 
tenqterature  stability.  It  is  self  extinguishing  in  that  com¬ 
bustion  ceases  when  there  is  no  direct  contact  of  the  ma¬ 
terial  with  a  flame.  The  V^-in.  wall  thickness  of  the  ma¬ 
terial  Hill  prevent  condensation  caused  by  climatic  condi¬ 
tions  normally  ex|iericnced  In  the  United  .States. 

It  is  made  in  O-ft  lengths  in  four  sizes  to  fit  the  sizes  of 
pi|M*  commonly  used  in  dual-temperature  heating  and 
cofding  system  installation.  The  four  sizes  made  are  •*!«, 
%,  I  Vs  and  l  -Jn'in. 

Mora  information?  Circia  Itam  1 1  on  postcard,  page  142. 


Induced  Droft  Fans 

Packaged  fans,  called  Spid,  for  oil.  gas,  and  coal-fired 
boilers,  in  sizes  up  to  .3.30  hp  and  0.30  deg  F',  are  available 
from  Chicagii  Blower  Corp.,  P'ranklin  Park,  III. 

The  unit  includes  the  fan, 
motor,  mot«>r  base,  and  an 
adjustable  V-I»elt  drive  for 
boiler  requirements  rang¬ 
ing  from  4.3(M)  to  .30,(Mf0 
F'DH.  'Iliey  will  support  30 
ft  of  Vs'ln.  gage  steel  stack 
if  properly  braced  with  guy 
wires.  The  fr<mt  and  back 
plates  are  interchangeable 
and  are  bolted  to  the  hous¬ 
ing. 

Self-aligning,  ball  bear¬ 
ing  pillow  blocks  are  us(*d  to  support  the  cast  aluminum 
drive  shaft.  Wheel  diameters  from  1.3*4  0»  in.  are 

made  for  the  units,  and  the  motors  are  furnished  with  or 
without  controls. 

Bulletin  SI-101,  published  by  the  company,  gives 
detailed  information  about  the  fans. 

Mor*  information?  Circia  Itam  12  on  postcard,  page  142. 


Rafrigaront  Indicator 

A  liquid  eye  refrigerant  indicator  for  installation  in 
the  piping  of  air  conditioning  refrigerating  units  is  a 
|>roduLt8  of  Allin  Mfg.  Co.,  Chicago,  III.  Designated  the 
.30(K)  series,  it  complements  the  company’s  solder-type, 
2(KK)  series  indicators. 

The  eye  of  the  indicator  is  a  thick  Pyrex  glass  mounte«l 
in  a  cadmium-plated 
steel  housing  that  pro¬ 
tects  it  against  external 
damage,  shock,  or  line 
stresses.  Its  gasket  joint 
is  sealed  by  springs  with 
the  assistance  of  fluid 
pressure. 

F^ach  unit  is  tested  at  pressures  in  excess  of  normal 
o))erating  conditions  and  periodic  hydraulic  tests  of 
KMM)  psi  are  made  to  guarantee  the  safety  factor  of  the 
glass  under  extreme  operating  conditions. 

The  indicator  can  be  used  on  ammonia  or  Freon  sys¬ 
tems  and  is  available  with  one  left-hand  and  one  right- 
hand  thread  on  special  order. 

More  information?  Circle  Item  13  on  postcard,  page  142. 


Valve  Sizes  Are  Revised 

A  revision  to  its  automatic  reducing  valves,  for  the  con¬ 
trol  of  water  pressure,  is  made  by  Klipfel  Valves,  Inc., 
Hamilton,  Ohio. 

The  No.  7(K)  reducing  valve  is  now  available  in  sizes 
from  *4  through  4  in.  for  initial  pressures  up  to  300  psi, 
and  for  delivery  pressures  from  10  to  7.3  psi.  It  is  suitable 
for  supplying  low  or  medium  water  pressure  to  buildings 
from  high  pressure  city  water  mains. 

Other  types  of  reducing  valves  are  available  from  the 
company  in  sizes  from  Vk  fo  HI  in.  in  both  direct  and 
pilot-operated  models  to  meet  individual  requirements. 
Self-cleaning,  Y-type,  pipeline  strainers  in  sizes  to  0  in., 
for  the  protection  of  the  valves,  are  also  available. 

The  details  of  the  valves’  construction  and  specifications 
are  contained  in  Bulletin  No.  1.34. 

More  information?  Circle  Item  14  on  postcard,  page  142. 


Matching  Return  Air  Grille 

A  return  air  grille  for  [>erimeter  baseboard  installations 
is  announced  by  Air  Control  Products,  Inc.,  Coopersville, 
Mich. 

The  grille,  designated  No.  186.  has  l>een  designed  to 
pri>vide  a  matched  instal¬ 
lation  with  the  firm’s  No. 

180  baseboard  |)erimeter 
diffuser.  It  is  available  in 
4-ft  sections  and  has  a 
free  area  of  .38.72  sq  in. 

The  grille  requires  no 
stackhead,  and  eliminates  the  need  for  cutting  an  opening 
in  the  wall.  The  bottom  of  the  unit  has  knock-out  sectioas 
for  duct  installation,  and  can  Ik*  installed  on  rough  or  fin¬ 
ished  floors,  either  before  or  after  plastering. 

More  information?  Circle  Item  15  on  postcard,  page  142. 
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Foom  Insulation  Sprayed  On 

A  resinous  liquid  that  is  sprayed  on  like  paint  and 
foams  to  20  times  its  original  thickness  is  being  produced 
by  Insul-Mastic  Corp<»ration  of  America,  Pittsburgh,  Pa., 
as  a  spray-on  insulation  known  as  Poly-Cell. 

The  advantage  of  this  type  insulation  is  that  it  can  be 
used  to  insulate  irregular  sur¬ 
faces  such  as  valves,  fittings, 
and  flanges  without  the  use  of 
bands,  welded  studs,  or  wires. 

The  insulation  can  l>e  a(>- 
plied  at  any  desired  thickness 
in  one  coat  by  varying  the 
amount  of  liquid  originally 
sprayed.  The  company,  how¬ 
ever,  recommends  Vj  l<i  1  in. 
as  the  most  economical  thick¬ 
ness.  The  numl)er  of  square 
feet  covered  by  one  gallon  of  the  material  varies  with  the 
thickness  to  be  obtained.  Nevertheless,  one  gallon  of  the 
liquid  when  sprayed  over  1(H)  scj  ft  will  foam  to  a  thick¬ 
ness  of  %-in. 

The  material’s  K  factor  per  inch  of  thickness  is  24.  It 
weighs  slightly  more  than  2  lb  {)er  cu  ft.  and  its  high 
tem|>erature  limit  is  225  deg  F.  The  lowest  tem|M*rature 
at  which  it  has  l)een  tested  so  far  is  4()  deg. 

More  information?  Circle  Item  16  on  postcard,  page  142. 

.25  Calibar  Drive  Tool 

A  high-powered,  light-weight,  powder  powered  toed 
for  use  in  residential  to  heavy 
constructi«>n  projects  is  avail¬ 
able  from  Powder  Power  Tool 
Corp.,  Portland,  Ore. 

The  tool  is  called  the  Oeary 
I)rive-lt  TTO,  is  less  than  6  lb 
in  weight,  and  is  13  in.  in 
length.  It  is  powered  by  a 
.25  caliber  drive  and  is  also 
adaptable  to  a  ..38  caliber  drive 
but  can  handle  nearly  all  jobs 
with  the  lighter  caliber. 

The  toed  has  a  snap-o|wn  breee  h  action  ( up|K*r  photo- 

grafdi  t  with  an  auto¬ 
matic  cartridge  extrac¬ 
tor,  a  molded  rubber 
pisterl  grip  and  foregrip: 
the  rest  of  the  tool  has 
a  polished  chromium 
finish.  It  can  l>e  field- 
stripped  into  3  segments 
for  cleaning.  Though  the 
company  recennmends 
two-handed  use  of  all  its 
power  tools,  this  model  can  be  used  with  one-hand  where 
it  is  physically  impossible  for  a  workman  to  use  two.  It 
comes  packaged  in  a  portable  steel  case  with  accessories. 

The  toed  uses  5(t  different  sizes  and  kinds  of  drive  pins 
that  make  it  applicable  to  electrical  construction,  plumb¬ 
ing  (lower  photograph),  heating,  and  ventilating  work. 


plastering,  wood,  steel,  and  general  construction. 

Literature  about  the  tool  and  a  description  of  the  pins, 
applications,  pull  out  loads,  vibration  tests,  tensile,  and 
shear  strengths  are  available  from  the  company. 

More  information?  Circle  Item  17  on  poitcerd,  page  142. 

Infra-rad  Heating  Elements 

Two  metal  infra-red  ele<-tric  heaters,  nanietl  .\b*taray, 
are  l>eing  made  by  K.dwin  L. 

Wiegand  Co.,  Pittsburgh,  Pa., 
for  industrial  baking,  drying, 
curing  and  dehydrating  u|>er- 
ati«>n8. 

One  ty(>e  is  equip|M‘d  with  a 
.standard  medium  screw  base, 
the  other  with  bi-post  termin¬ 
als.  Both  the  heaters  are 
sheathed  in  Inconel  in  order  to 
resist  the  vibration  and  shock 
of  industrial  in.stallations.  The 
elements  are  self-<leaning,  in 
that  splashed  liquids  and  other  materials  are  burned  off. 

The  heaters  can  be  cyclecl  or  pulsed  by  an  input  con¬ 
troller,  so  that  the  radiation  can  be  adjusted  to  fit  the 
speed  of  conveyers  or  the  size  of  the  work.  This  control 
can  l>e  dialed  in  the  same  fashion  as  the  volume  control 
of  a  radio. 

Both  infra-red  elements  are  insulated  for  safety,  and 
are  available  in  ratings  friun  37.3  ti»  12(M)  Matts  f<»r  120 
and  240  v  o|>eration. 

More  information?  Circle  Item  18  on  postcard,  page  142. 

Water  Scale  Controller 

A  device  for  contnilling  hard  water  s<'ule  formation  in 
boilers  and  heat  exchange  etfuipment  by  non-chemical 
means  is  produced  by  Heller  Laboratories,  I.eonia,  N.  J. 
I'he  capacity  of  the  units,  called  Ilydroton,  has  recently 
be«“n  increased  by  20'/?  and  their  prices  in  comparable 
sizes  have  been  reduced. 

riie  process  em|)loyed  by  tin-  e(|uipinent  changes  the 
manner  in  wirn  h  minerals  are 
deposited  from  Mater  solu¬ 
tions.  Instead  of  the  minerals 
dep<fsiting  as  a  hard,  dense, 
cement-like  coating,  they  are 
deposited  by  the  unit  as  a  fine, 
loose  sludge  or  slurry  that  can 
be  removed  by  normal  bloM- 
d<»wn. 

Lsing  im  Mater  softeners  or  chemicals,  the  process  is 
suitable  for  treating  water  for  boilers  that  produce  steam 
for  f<»od  or  other  processing  where  there  is  danger  «»f  c«)n- 
laminating  the  products  with  chemicals.  It  is  also  suitable 
for  treating  unce-through  co<»ling  systems  where  treatment 
costs  with  chemicals  are  prohibitive. 

Among  the  several  applications  of  the  unit  are  boilers, 
evaporators,  condensers,  hot  water  supply  systems,  cooling 
systems  for  air  conditioning,  and  other  heat  exchange 
equipment. 

More  Information?  Circle  Item  19  on  postcard,  page  142. 
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M«wt  of  Equipmont  and  MatoriaH 


Soldering  Gun  Hot  Spotlight 


Intuloting-Rnithing  Comont 

A  white  in«uiating*fini»hiiig  cement,  made  of  filters  of 
spun  mineral  wool,  is  announced  by  Bald win-H ill  Co., 
Trenton,  N.  J. 

Called  Super  Powerhouse 
the  pro- 

prop- 

erties  and  a  white  finish 
when  applied  alone  over  ■% 

regular  insulating  cement, 
bbM;k,  blanket,  and  other 
forms  of  thermal  insula- 
When  applied  as  the 
only  insulating  material  on 

valves,  flanges,  fittings  and  «»ther  irregular  surfaces  the 
cement  provides  a  white  finish  which  blends  with  adjoin¬ 
ing  white  insulations. 

The  cement  can  Ite  used  to  temperatures  of  1700  deg  F 
and  has  a  glazed  white  surface  when  finished  troweled. 

It  is  an  hydraulic-setting  material  that  remains  work¬ 
able  for  one  hour,  and  sets  to  initial  hardness  within  two 
to  three  hours.  It  will  withstand  rain  after  the  initial  set. 
One  hundred  pounds  of  the  cement  will  provide  a  surface 
V4*in.  thick  over  an  area  of  110  sq  ft.  For  finish  coats 
Vi  lo  *  2''n.  thick,  the  linear  drying  shrinkage  is  negli¬ 
gible. 

The  cement  is  available  in  SO-lb  bags. 

More  information?  Circle  item  20  on  postcard,  page  142. 


Soldering  guns  with  spotlights,  no  moving  parts,  and 
no  heavy  transformers  are  being  produced  by  Garden  City 
Industries,  Inc.,  Chicago,  III.  The  soldering  guns  are 
made  in  three  models,  namely,  212LT  (illustrated), 
214LTN,  and  214T. 

.Models  212LT  and  214- 
LTN  have  the  spotlights 

and  interchangeable  tips  |K9^Z| 

ami  element  assemblies. 

This  interchangeability  of  ^ 

parts  provides  a  wattage  i, . 

range  of  6.S0  maximum  to 
150  minimum.  The  wat¬ 
tage  range  is  regulated  by  what  the  manufacturer  calU 
the  thermostatic  brain.  This  feature  of  the  soldering  guns 
is  intended  to  maintain  constant  heat  and  extend  the  ser¬ 
vice  life  of  the  units. 

All  the  soldering  guns  have  steel-clad  tips  and  oper¬ 
ate  from  either  a-c  or  d-c  outlets.  They  are  UL  approved 
and  are  made  by  the  manufacturer  to  meet  government 
specifications. 

More  information?  Circle  Item  22  on 


postcard,  page  142. 


Fans  Have  Wood  Blades 

Plastic-impregnated  wood  blades  are  available  on  14- 
to  22-ft  heat  exchanger  fans  manufactured  by  Hartzell 
Propeller  Fan  Co.,  Piqua,  Ohio. 

The  fans  are  made  with  a  tapered  blade  which  is  con¬ 
siderably  thicker  at  the  shank  than  at  the  tip. 

Introduced  to  supplement  the  company’s  line  of  plastic 
cooling  tower  and  heat  exchanger  fans,  the  wood  blades 
have  a  lower  initial  cost  than  the  plastic  blades,  which  are 
still  re<!ommended  for  maximum  durability. 

More  information?  Circle  Item  23  on  postcard,  page  142. 


SoUnoid  Volvo  Is  Available 


An  elef^tro-pneumatic  valve  has  been  developed  by  The 
Powers  Regulator  Co.,  Skokie, 

III.  The  valve’s  spring,  arma- 
and  guide  tolerances 
material  specifications  are 


Time  Recorder  Is  Portoble 

A  time  recording  device,  the  Recorder-Totalizer,  for 
recording  the  operational  periods  of  burners,  air  condi¬ 
tioners,  and  other  machines  is  available  in  a  portable 
model  from  Heat-Timer 
Corp.,  New  York,  N.  Y.  I  \ 

Similar  to  the  company’s 
previous  models,  the  port- 

able  unit  records,  on  a  paper  t 

tape,  the  length  of  on  and 

off  periods  of  operation  C 

while  simultaneously  adding  ^ 

the  total  on,  or  operational, 

time  of  burner.  The  total  |  ^ 

operational  time  is  shown  on 

the  left  face  of  the  recorder. 

The  purpose  of  the  portable  model  is  to  enable  heating, 
ventilating,  and  air-conditioning  servicemen  to  check  the 
efficiency  of  the  installations  they  have  made  or  are  ser¬ 
vicing.  Recorders  for  permanent  installation  are  still  be¬ 
ing  manufactured  by  the  company. 

More  information?  Circle  Item  24  on  postcard,  page  142. 


to  2.5  psi.  When  de-ener- 
gized,  the  supply  port 
stop[>ed  and  the  return  line 
pressure  is  wasted  to  the 

atmosphere.  A  built-in  manual  adjustment  |>ermits  o|)en- 
ing  of  the  valve  when  the  coil  is  de-energized. 

The  port  connections  are  Vit-in.  Nin'.  The  valve  can  be 
supplied  for  11.5,  2(IK,  2.10  or  440v,  (>()  cycles  and  12-in. 
long  electrical  leads  come  from  a  h<iusing  which  can  be 
rotated  to  facilitate  wiring. 

Bulletin  559  and  drawing  12.55  are  available. 

Mora  information?  Circle  Item  21  on  postcard,  page  142. 

Extra  Strangth  Castabla 

A  New  Kquipment  item  on  page  12b  of  the  March  issue 
describing  Hydrecon  18f>  refractory  castable,  manufac¬ 
tured  by  J.  H.  France  Refractories  Go.,  Snow  Shoe,  Pa., 
contained  several  typographical  errors.  The  temperature 
s|tecifications  listed  in  the  article  were  245,  25.5,  200  and 
245  deg  F.  They  should  have  read  2450,  25.50,  2000  and 
2450  deg  F,  respectively. 
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Cast  Iron  Gas  Fired  Boilers 


Cast  iron  gas  fired  boilers,  type  AO,  for  operation  with 
natural,  mixed,  manufactured,  and  propane  gases  are 
manufactured  by  Worthington 
Corp.,  Harrison,  N.  J.  The  boilers 
are  made  for  residential  and  indus¬ 
trial  heating  requirements,  and  are 
fired  by  drilled-port  cast  iron  burn¬ 
ers. 

I  he  boilers  for  residential  uses 
(up{K‘r  photo)  range  in  size  from 
a  .'i-section,  .‘>4,()(K)  Btu  |)er  hr  input 
to  a  l.S-section  378, ()(K)  Btu  per  hr 
input  for  all  gases. 

The  industrial  boilers,  type  BA, 
are  made  in  sizes  from  6  sections 
with  3.S0,000  Btu  per  hr  input  to  a  twin  dl-section  boiler 
with  4.2(X),()(K)  Btu  per  hr  input  for  city  gases.  Kach 
boiler  consists  of  right  and  left-hand  sections  and  a  vary¬ 
ing  number  of  intermediate  .sections.  They  are  assembled 
and  tested  at  the  factory  and  are  shipped  knocked-down. 

The  sections  have  ribbed  flue 
construction. 

The  company  is  also  manu¬ 
facturing  a  direct  gas  fired 
suspended  unit  heater  ty|)e  AF, 
(lower  photo).  They  are  avail¬ 
able  in  9  sizes  ranging  from 
«  25,000  to  225,000  Btu  per  hr 

input  capacities,  and  can  he 
arranged  singly  or  in  batteries 
to  handle  a  variety  of  space 
heating  jobs.  They  are  ap¬ 
proved  by  AGA  for  use  with  natural,  manufactured, 
mixed,  or  propane  gases. 

More  information?  Circle  Item  25  on  postcard,  page  142. 


Automatic  Pinch  Typo  Volves 

Flange  valves  for  handling  corrosive  materials  or  abra¬ 
sive  slurries,  wet  or  dry,  are  available  from  R.  K.  L.  Valve 
•&  Mfg.  Co.,  Philadelphia,  Pa.  The  valves  are  the  straight- 
through  flow  pinch  type, 

-consisting  of  a  flanged  rub- 
l)er  body  and  a  self-sup¬ 
ported  air-operated  pinch¬ 
ing  mechanism. 

The  series  Rx,  for  high 
.pressures,  and  Rz,  for  low 
pressures,  valves  give  bub¬ 
ble  tight  shut-off  and  can 
be  obtained  either  with  a 
fpositioner  for  flow  control, 

•or  without  a  positioner  for 
-on-off  service.  The  roiling  diaphragm-type  air  motor  is 
rated  for  125  psi  air  operation.  Valve  sizes  available  are 
from  Vt  through  14  in.  for  a  maximum  of  100  psi  line 
'pressure  and  a  maximum  <if  180  deg  F  operating 
temperature. 

Other  valves  are  available  for  hand  operation. 

More  information?  Circle  Item  26  on  postcard,  page  142. 


News  of  Equipment  and  Materials 


Tube  li  Put  in  Round  Corton 

A  round-carton  for  packaging  flat  rolls  of  cop|)er  water 
tul)e,  refrigeration  tul>e,  and  automotive  tul>e  is  an¬ 
nounced  by  Wolverine  Tube,  Div.  of  Calumet  &  HecIa, 
Inc.,  Detroit,  Mich. 

Designed  t»>  save  the 
wholesaler  storage  space 
and  act  as  a  reel  for  the 
iivstallation  serviceman, 
the  carton  was  develo|)ed 
to  meet  the  s|)ecific  de¬ 
mands  of  industry  for 
packaging  that  is  easy  to 
stock,  easy  to  inventory, 
convenient  to  handle,  and 
tubing. 

The  round  carton  is  constructed  of  heavy  corrugate<l 
board.  The  center  is  o|)en  to  facilitate  hand  or  over-the- 
shoulder  carrying,  or  it  can  be  rolled  like  a  hoop  to  a  job 
site.  The  outer  edge  is  bound  with  tape  printed  with  size, 
ty|)e  and  length  nomenclature,  and  is  color  coded. 

More  information?  Circle  Item  27  on  postcard,  page  142. 

Aluminum  Alloy  Cuttars 

Metal  cutters  with  handles  made  fr«)m  F’rontier  40-f^ 
aluminum  alloy  are  introduced  by  H.  K.  Porter,  Inc., 
Somerville,  Mass. 

The  cutters  are  manufactured  in  sizes  to  cut  from  5/H> 
to  •Vj-in.  round,  medium 
hard  steel,  with  handle 
lengths  from  14  to  42  in. 

The  length  of  the  handles 
increases  as  the  capacity 
of  the  cutter  increases. 

A  decrease  in  the  weight  <»f  the  cutters  is  the  purpose  of 
fabricating  the  handles  from  aluminum.  For  example,  the 
company’s  .36-in.  cutter  with  aluminum  alloy  handles 
weighs  10*/2  lb,  whereas,  its  36-in  cutter  with  malleable 
iron  handles  weighs  14%  lb. 

More  information?  Circle  Item  28  on  postcard,  page  142. 

Filter's  Width  Is  Increased 

A  series  of  automatic,  self-cleaning  air  filters  with  a 
section  6  ft  wide  is  introduced  by  Continental  Air  Filters, 
Inc.,  Louisville,  Ky. 

The  wider  section  not  only 
adds  flexibility  of  design  to  the 
series,  which  can  accommodate 
any  desired  cfrn  capacity,  but  will 
also  cut  costs  in  multiple-section 
installations  by  reducing  the 
numlier  of  sections  and,  fjerhaps, 
drive  mechanism  units  needed. 

In  addition  to  its  self-cleaning 
automatic  filters,  the  company 
produces  2  and  4-in.  F..  Z.  Wash 
filters,  grease  filters,  and  dry-tyjK*,  synthetic-media  Dycon 
filters  for  industrial,  commercial,  and  domestic  use. 

More  information?  Circle  Item  29  on  postcard,  page  142. 


sturdy  enough  to  protect  the 
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N«w«  of  EquipfTMnt  «nd 

Coding  Towor  Hot  Extomol  Sump 

Cooling  towers,  named  F'low-Mizer,  with  capacities 
from  15  through  lOU  tons  at  75  deg  w.h.  and  a  water  sav' 
ing  efficiency  of  up  to  97%,  are  announced  hy  Acme 
Industries,  Jackson,  Mich. 

Ontrifugal  blowers  are 
used  in  the  towers  to  in* 
duce  constant  velocity  air 
ffow  with  ample  capacity 
for  use  with  ductwork, 
when  needed.  The  wetted 
metal  deck  principle  of 
water-to-air  heat  transfer 
is  employed  with  the  com* 
pany’s  Z*design,  all-metal  cooling  pack. 

Servicing  of  the  towers  has  been  mace  moic  convenient 
by  locating  the  aump  outside  the  tower.  The  water  treat¬ 
ment  basket,  the  removable  sediment  sttrecn  that  tan  l>e 
cleaned,  and  a  combination  waste-drain  and  overilow  fit¬ 
ting  are  reached  by  removing  the  sump  cover. 

Other  features  of  the  towers  include  large  access  doors, 
flush-type  air  inlets,  and  integrally-mounted,  bronzc-htted 
pum|)s. 

More  information?  Circle  item  30  on  postcard,  page  142. 


Explosion -Proof  Motor 

An  explosion-proof,  fractional  horsepower  motor,  de¬ 
signed  for  safe  ofieration  in  hazardous  atmospheres,  and 
inininium  maintenance,  is  announced  by  the  (reneral 
Purpose  Component  Mo¬ 
tor  Dept,,  General  Elec¬ 
tric  Co.,  Schenectady, 

N.  Y. 

For  ofieration  in  haz¬ 
ardous  atmospheres  such 
as  dry-cleaning  plants, 
paint  factories,  and  gaso¬ 
line  refineries,  the  motor 
is  constru(!ted  with  heavy 
cast  iron  end  shields  for 
extra  protci-tion.  Overbolts  give  the  motor  assembly  ad¬ 
ditional  strength  with  little  increase  in  weight. 

According  to  the  company’s  engineers,  the  motor  will 
give  10-years’  normal  service  without  relubrication. 

The  motor  has  been  tested  by  I 'I.  and  approved  for 
(^lass  1,  Group  D;  and  Class  II,  Grouyis  K,  F  and  (> 
atmospheres. 

Mora  information?  Circla  Itam  31  on  postcard,  page  142. 

Industrial  Lining  Compound 

The  application  of  a  corrosion-resistant  Neoprene  lin¬ 
ing  compound  to  fan  blades,  fume  ducts,  pna-ess  vessels, 
pump  impellers,  valves,  and  piping  is  announced  by  IVnn- 
sylvania  Salt  Mfg.  Co.,  Philadelphia,  Pa.  The  priiduct, 
called  Pennsalt  Neol.ine,  cures  to  a  resilient  vulcanized 
protei'tive  coating  for  metal,  concrete,  or  wood.  It  can 
l*e  heat-cured  or  air-cured. 

One  of  its  features  is  the  flexibility  of  application.  It 
can  be  applied  etjually  well  to  irregular  sha|)es  and  sur¬ 


faces  and  plain  surfaces.  Its  flow  qualities  permit  appli¬ 
cation  by  brush,  roller,  spray  or  dip  methods. 

Tests  of  the  material  show€?d  its  resistance  to  corro¬ 
sives  at  temperatures  ranging  from  — 50  to  200  deg.  F. 
Curing  accelerators  for  the  coating  are  packaged  sepa¬ 
rately  and  are  mixed  with  it  just  prior  to  its  application. 

A  choice  of  accelerators  Is  available  for  various  methods  ' 
of  applying  the  lining. 

Among  the  uses  for  the  product  are  immersion  service 
in  caustic  soda  and  other  strong  alkalies;  salt  and  brine 
solutions;  acid,  alkaline,  and  neutral  salt  solutions, 
vegetable  oils  and  greases,  and  a  variety  of  other  acids 
and  organic  compounds. 

More  information?  Circle  Item  32  on  postcard,  page  142. 

Automotic  Coil  Defroster 

A  holdover  plate,  the  Heat-Cel.  which  stores  heat  for 
defrosting  low  tem|)eraturc  evaporators,  is  being  made  by 
Dole  Kefrigerating  Co.,  (dii- 
cago.  III.  It  can  be  used  on 
new  or  existing  installations. 

A  low  wattage  heater,  con¬ 
trolled  by  a  thermostat,  main¬ 
tains  the  temperature  of  the 
solution  in  the  defroster  at  the 
(Miint  of  its  maximum  defrost¬ 
ing  efficiency.  The  eleitric 
heater  element  makes  the 
amount  of  heat  available  inde- 
|>endent  of  suih  hard-toH;ontrol  factors  as  surrounding 
ambient  tcinjieratures,  compressor  head,  or  operating 
time. 

F.ach  unit  has  a  kit  consisting  of  a  tinier,  a  solenoid 
valve,  and  a  shut-off  valve.  The  timer  is  adjustable  to  give 
defrost  fieriods  ranging  from  I  to  24  hr,  depending  upon 
the  severity  of  service.  A  fan  delay  is  also  used  to  prevent 
the  fan  from  o|)erating  when  the  coil  is  above  freezing. 

At  the  pre.s<*nt  time  .3  standard  sizes  are  available,  the 
IlClE,  l{C2K.  and  HC3K,  for  use  with  1,  2,  ami  3-hp, 
air  or  water-cooled  condensing  units. 

I  he  defrosters  are  approved  by  the  I  nderwriters*  Lab¬ 
oratories. 

More  information?  Circle  item  33  on  postcard,  page  142. 

Vone-loss  Balancing  Valve 

A  new  ty{)e  balancing  fitting  for  hot  water  and  radiant 
systems  has  been  developed  by 
Sarcotherm  Controls.  Inc.,  New 
York,  N.  Y  .  The  fitting  utilizes 
a  segment  of  a  circle  instead  of 
the  conventional  butterfly  re¬ 
striction  in  order  to  iiermit  an 
e(|ual  flow  with  an  e(]ual  open¬ 
ing. 

The  solid  segment  offers  no 
obstruction  to  the  flow  when  in 
the  fully  ojien  position.  lYie  fit¬ 
ting  is  suitable  for  2(K)  psi 
water  pressure  and  is  also  available  with  an  integral  man¬ 
ual  air  vent. 

More  information?  Circle  Item  34  on  postcard,  page  142. 
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Point  Protocts  Motol 

A  black,  anti-rust  paint  for  the  protection  of  exterior 
metal  work  is  announced  by  Chein  Industrial  Co.,  Brook¬ 
lyn,  Ohio. 

Known  as  CI-88,  it  consist  of  a 
bituminous  base  and  a  special  paint 
vehicle  combined  to  produce  a  heavy¬ 
bodied  coating  which  can  be  applied 
on  outside  metal  after  a  minimum  of 
surface  preparation. 

The  paint  is  recommended  for  use 
on  gutters,  downspouts,  stacks,  flash¬ 
ings,  railings,  machinery,  metal  win¬ 
dow  sash,  building  trim,  utility  poles, 
tanks,  refuse  containers,  pilings,  and 
metal  fence  posts.  It  dries  to  a  semi-gloss  finish  and  is 
intended  for  use  as  a  finish  coating  and  not  as  a  primer. 

It  can  be  applied  by  brush,  spray,  or  dip,  and  is  avail¬ 
able  in  5-gal  pails,  55-gal  drums,  and  tank  car  lots. 

More  information?  Circle  Item  35  on  postcard,  page  142. 

Outdoor  Got  Hooter 

An  infra-red  radiant  gas  heater  is  being  manufactured 
and  distributed  by  Perfection  Stove  Co.,  Cleveland,  Ohio, 
through  a  license  from  the  American  Infra-Red  Radiant 
Co.  under  the  Schwank  German  patents. 

Developed  in  Germany,  the  Infra  Rayhead  heater  has 
been  used  in  Europe  for 
the  past  2  years.  It  oper¬ 
ates  on  manufactured, 
natural,  or  LP  gases  and 
can  be  used  indoors  or 
out. 

1  hese  heaters  can 
lengthen  the  profit  season 
for  outdoor  businesses 
such  as  outdoor  dining 
rooms,  drive-in  restau¬ 
rants,  drive-in  theatres,  recreation  areas,  and  food  and 
news  stands.  Their  use  permits  outdoor  construction  work 
to  continue  on  a  year-round  basis.  They  protect  concrete 
and  masonry  work  from  freezing  without  covering;  cure 
tobacco,  and  dry  crops,  paint,  plaster,  brick,  lumber, 
foods,  paper  and  ceramics.  And,  they  can  be  used  to  heat 
airplane  hangars,  warehouses,  foundries,  auditoriums, 
churches  and  stadiums.  Morticians  may  also  be  interested 
in  their  use  in  cemeteries. 

The  company  is  planning  to  make  the  heaters  in  a 
variety  of  sizes,  including  one  12,000  Btu  per  hr  unit 
which  will  heat  sun  porches,  patios,  lodges,  and  cabins, 
as  well  as  broiling  steaks  and  providing  therapeutic  heat. 

The  unit  heats  up  instantly,  directing  a  warm  blanket 
of  infra-red  heat  over  an  area  of  80  to  100  sq  ft.  Because 
it  only  heats  objects  which  cross  its  ray,  it  does  not  raise 
air  temperatures  ( the  photograph  shows  2  heaters  warm¬ 
ing  a  model  on  the  shore  of  Lake  Erie  when  the  outside 
temperature  is  14  deg),  and  is  practical  to  use  outdoors 
and  in  well-ventilated  indoor  spaces. 

The  life  of  the  heater  is  indefinite  since  only  the  sur¬ 
face  of  the  ceramic  catalysts  reaches  high  temperature. 


Its  heat  may  be  directed  upward,  downward,  or  sideways. 

The  self-contained,  portable  unit  holds  a  standard  100 
lb  or  smaller  LP  gas  cylinder,  which  is  sufficient  for  150 
hours  of  operation.  A  detachable  carrier  makes  the  unit 
portable,  however,  it  can  also  be  permanently  attached  to 
walls,  posts,  or  ceilings  with  the  gas  piped  in  to  the  unit. 
More  information?  Circle  Item  36  on  postcard,  page  142. 

3  Types  of  Duct  Connectors 

Three  types  of  flexible  duct  connectors  are  available 
from  Grant  Wilson,  Inc.,  Chicago,  III. 

One,  the  Flexi-Duct,  is  a  woven,  flexible  asbestos  tape 
that  comes  in  50-ft  rolls 
6-in.  wide  with  selvaged 
edges.  It  is  for  on-the-job 
fabrication  and  can  be 
taped  or  bolted  to  equip¬ 
ment  or  ductwork. 

The  other  two  connec¬ 
tors,  called  Vibra-Stop, 
come  in  two  basic  materials,  asbestos  (center)  and  canvas 
(right).  A  4-in.  strip  of  asbestos  or  canvas  is  factory- 
sealed  to  a  4-in.  wide  No.  1  prime  galvanized  metal  on 
one  side,  a  3-in.  on  the  other.  Both  fabric  materials  are 
Underwriters’  Grade  and  meet  Federal  specifications. 

E^ch  type  of  the  latter  two  connectors  comes  in  100-ft 
rolls  that  pull  out  as  they  are  needed  from  20x20-in.  car¬ 
tons.  The  metal-edged  connectors  can  be  installed  by  con¬ 
ventional  methods. 

More  information?  Circle  Item  37  on  postcard,  page  142. 

600-lb  Valvei  R«d«tign«d 

Internal  streamlining,  which  lessens  wear  and  reduces 
pressure  drop,  is  featured  in  the  re-designed,  600-lb  line 
of  Rockwell-Built  Edward  globe  and  angle  stop,  check 
and  non-return  cast  steel  valves 
being  built  and  sold  by  EMward 
Valves,  Inc.,  a  subsidiary  of  Rm’k- 
well  Mfg.  Co.,  East  Chicago,  Ind. 

Features  formerly  available  only 
in  900,  15(X)  and  2500-lb  valves 
are  incorporated  into  the  600-lb 
valves  to  improve  their  ojieration 
and  cut  down  maintenance  re¬ 
quirements.  Included  among  fea¬ 
tures,  are  swivel  disk  construction, 
stellite  faced  disks,  guided  the  full 
length  of  travel  by  integrally  cast  guide  ribs,  integral  stel¬ 
lited  seats,  and  the  impacter  handwheel. 

The  600-lb  valves,  in  sizes  of  8  in.  and  larger,  also  fea¬ 
ture  an  improved  pressure-seal  bonnet  joint.  This  pres¬ 
sure-seal  design,  which  is  standard  in  the  check  and  non¬ 
return  valves  of  9(X)  psi  and  over,  offers  such  advantages 
over  the  older  line  as  the  elimination  of  leakage,  easier 
disassembly,  bonnet  joint  tightness  regardless  of  tempera¬ 
ture,  and  low  maintenance  because  there  are  no  flanges 
or  bolting  to  periodically  restress. 

The  price  of  the  new  line  will  remain  the  same  as  the 
old  6(K)-lb  line. 

More  information?  Circle  Item  38  on  postcard,  page  142. 


AIR  CONDITIONINa,  HIATING  AND  VINTILATIN6,  APRIL,  1959 


129 


N«wt  of  Equipmont  and  Maforiais 


Cond«ns«r  R«v«rMS  Air  Stream 

An  ammonia  condenarr  with  a  2(K)'ton  refrigeration 
capacity  it  announced  by  Niagara  Slower  Co.,  New  York, 
N.  Y. 

The  liaaic  principle  of  the  condenser  is  that  of  evaporat¬ 
ing  sprayed  water  from  the 
surface  of  condensing  coils 
through  which  the  refrigerant 
gas  passes,  extracting  heat  at 
the  rate  of  1()00  Rtu  per  lb  of 
water  evaporated.  The  air 
stream  enters  at  the  top  of  the 
condensing  section,  is  drawn 
downward  through  the  water 
sprays,  over  the  condensing 
coils,  and  then  turns  upward 
to  leave  the  unit  through  pro¬ 
peller-type  fans  at  the  top.  This  reverse  direction  air 
stream  ia  a  departure  from  previous  practice  and  is  a 
patented  feature  which  increases  the  capacity  of  the  unit 
and  greatly  reduces  the  outlay  for  ele<  trie  power. 

The  spray  water  falls  into  a  tank  at  the  base  of  the  unit, 
from  which  it  is  recirculated,  with  a  net  water  consump¬ 
tion  of  less  than  5^  of  the  water  used  by  submerged  coil 
type  condensers  of  equal  capacity.  'I'he  equipment  is  pro¬ 
tected  from  freezing. 

In  addition,  the  unit  is  equipped  with  the  company’s 
Duo-Pass  pre-cooling  coil,  which  removes  the  sufierheat 
from  the  refrigerant  gas,  making  it  close  to  condensing 
temperature  before  it  enters  the  sprayed,  condensing  sec¬ 
tion.  This  prrM'ess  avoids  the  prettipitation  of  scale  de¬ 
posits.  Also,  in  the  gas  line,  i)etween  the  |)re-cooler  and 
the  condensing  coil,  a  device  called  Oil-Out  is  located. 
At  this  |M>int  the  oil  vapor  is  condensed  and  removed 
from  the  refrigerant. 

I'he  unit  measures  approximately  KV^  x  14  ft  and  16  ft 
hiirh.  It  weighs  approximately  thirteen  tons. 

Mora  information?  Circle  Item  39  on  postcard,  page  142. 

Voriobl#  Covity  Pump 

Maintaining  a  constant  volume  of  flow  despite  fluctua¬ 
tions  in  city  water  pressure  is  the  function  of  a  variable 
cavity  pump  made  by  Hypro  F'ngineering,  Inc.,  Minneap¬ 
olis,  Minn. 

When  the  pressure  in  the  pump  reaches  a  predetermined 
point,  a  spring  loaded  end 
plate  moves  outward,  in¬ 
creasing  the  length  of  the' 
pump  cavity  and  enlarg¬ 
ing  the  clearances  between 
the  ends  of  the  rotor  and 
the  end  plate. 

The  increased  clear¬ 
ances  in  the  pump  (lermit  the  liquid  to  recirculate,  thereby- 
reducing  the  pump’s  maximum  pressure.  Pressures  can  be 
varied  in  this  manner  from  3  or  4  lb  up  to  7.S  lb.  When 
pressures  drop,  the  end  plate  is  automatically  forced  in 
by  springs  to  reduce  the  clearances. 

Pump  parts  are  available  with  either  %-in.  internal  pipe 
thread  or  external  garden  hose  thread.  The  hollow  shaft 


pump  can  be  slipped  onto  a  Mi-in.  motor  shaft.  Rollers 
are  made  of  nylon,  stainless  steel,  or  rubber,  and  the  pump 
case  is  made  of  bronze. 

Ihe  maximum  expansion  of  the  pump  cavity  at  75  lb 
is  ().(K).5-in. ;  the  maximum  at  30  lb  is  0.015-in.  The  end 
plate  serves  as  a  relief  valve,  without  losing  the  pump’s 
reversible  rotation  feature,  and  compensates  for  internal 
end  wear.  The  end  plate  operates  like  a  piston,  with  the 
internal  section  grooved  ani  fitted  with  an  0-ring  seal  to 
prevent  leakage. 

More  information?  Circle  Item  40  on  postcard,  page  142. 

Larger  Size  Heater  Offered 

A  2^10,000  Btu  {ler  hr  gas  Bred  unit  heater,  announced 
by  Henry  Furna<‘e  Co.,  Medina,  Ohio,  increases  the 
Moncrief  line  of  unit  heat¬ 
ers  to  .5  sizes,  beginning 
with  a  (»0,000  Btu  per  hr 
model  for  small  stores  and 
continuing  through  9(),(NN), 

11.5,0(K),  and  170.000  Btu 
|>er  hr. 

The  unit  heater  is  com- 
l»rised  of  twin  115,000  Btu 
|>er  hr  heating  units,  with 
ribbon-type  burners,  en¬ 
cased  in  one  cabinet  that  is 
enameled  in  two  tones  of  grey.  Its  ignition  is  provided 
and  flash-backs  are  prevented  by  stainless  steel  connecting 
strips.  Deep  pitch,  propeller  tyjie  fans  circulate  air  over 
the  sectional  type  heat  exchangers,  which  are  made  of 
ele<  trically  welded  steel.  The  pipe  hangers  are  welded  to 
the  heat  exchanger. 

I'he  units  are  factory-assembled  and  wired. 

More  information?  Circle  Item  41  on  postcard,  page  142. 

Induced  Draft  Cooling  Tower 

A  water  cooling  tower  equip|)ed  with  a  centrifugal 
blower  fan  and  called  the 
AquaCooler  is  ititroduced  by 
The  Marley  Co.,  Kansas  City, 

Mo.  'I'he  unit  is  an  inducted 
draft,  counter-flow  tower,  cur¬ 
rently  available  in  5  models 
rated  from  3  to  15  tons. 

'I'he  towers  utilize  both  a 
pressure  spray  system  and  red¬ 
wood  filling  to  produce  the 
water  break-up  and  cooling. 

'I  he  3  and  .5-ton  models  are 
made  with  a  horizontal  air  dis¬ 
charge  at  the  back  of  the  tower.  Other  models  discharge 
air  vertically  from  the  top  of  the  tower.  They  can  be  in¬ 
stalled  either  indoors  or  outdoors.  Their  basin  and  casing 
are  constructed  of  heavy-gage  steel  that  is  galvanized  and 
undercoated  to  resist  corrosion.  The  motor,  sheaves,  and 
V-belt  are  also  protected  by  a  galvanized  housing.  All  the 
parts  of  the  tower  can  be  reached  either  through  the  air 
inlet  or  a  removable  access  panel. 

More  informafion?  Circle  Item  42  on  postcard,  page  142. 
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S«mi-Porlabl«  Heater 

A  semi-portable  space  heater,  the  Waikiki  No.  4820, 
which  can  be  used  to  heat  buildings  under  construction, 
garages,  loading  docks,  sheds  or  to  cure  concrete,  is  an¬ 
nounced  by  Vapor  Heating  Corp.,  Chicago,  Ill.  It  heats 
and  circulates  2500  cfm,  and  can  be  reduced  to  900  cfm. 

The  heater  has  a  home  type  oil  burner  or  can  be 
equipped  with  a  natural 
gas  or  bottled  gas  burner. 

The  fuel  nozzles  can  be 
changed  to  give  80,000  to 
200,000  Btu  per  hr  input. 

A  s(]uirrel  cage  type  blow¬ 
er  circulates  air  around 
the  three  combustion 
chambers  which  have  heat  transferring  surfaces  to  heat 
the  circulated  air. 

Once  started,  thermostats  with  variable  settings  take 
over  causing  the  heater  and  blower  to  automatically  cycle 
on  and  oil;  an  electric  spark  produces  the  ignition.  The 
unit  is  installed  by  making  three  service  connections:  one 
to  a  llO-volt  outlet,  fuel  to  the  burner,  and  an  exhaust 
outlet. 

The  heater  is  enclosed  in  a  metal  cabinet  that  is 
mounted  on  legs  so  it  can  be  picked  up  and  moved  about, 
or  suspended  from  the  ceiling. 

The  overall  dimeasions  of  the  space  heater  are  48  in. 
long,  24  in.  wide  and  36  in.  high  with  a  shipping  weight 
of  400  lb. 

More  information?  Circle  Item  43  on  postcard,  page  142. 

Miniature  Heat  Exchanger 

Miniaturization  of  electronic  equipment  components 
has  progressed  to  the  point  where  the  various  tubes  no 
longer  present  the  surface  area  to  dissipate  the  heat  which 
they  generate  while  in  operation.  United  Aircraft  Prod¬ 
ucts,  Inc.,  Dayton,  Ohio,  has  aaswered  this  problem  for 
manufacturers  of  electronic  equipment  with  circulatory 
cooling  systems  which  can  l)e  installed  remote  from  such 
e(]uipment  and  still  main¬ 
tain  it  within  its  tempera- 
t  u  r  e  operating  band. 

These  cooling  packages 
employ  the  lli-I)  heat  ex¬ 
changers  recently  devel¬ 
oped  by  the  company. 

The  cooling  packages 
are  designed  for  ambient 
temperature  operations;  cooled  air  duct  or  refrigeration 
installation;  and  the  water  boil-off  system  and  hydrous 
ammonia  evaporative  system.  The  heat  exchangers  insure 
the  low  weight  and  high  efficiency  necessary  for  minia¬ 
turizing  the  size  and  weight  of  modern  electronic  com¬ 
ponents. 

The  heat  exchanger  package  (right)  is  designed  to  per¬ 
mit  its  installation  remote  from  the  packaged  controls 
(left).  The  heat  exchanger  portion  of  the  assembly  can  be 
installed  in  a  ram-air  duct  or  the  cooled-air  duct  loading 
from  any  refrigeration  source.  The  unit  uses  OS-45  fluid. 

This  cooling  package  is  an  environmental  system.  It  will 
ofierate  from  sea  le^el  to  70,fX)0  ft  and  dissipate  3.50  watts 


when  the  temperature  does  not  exceed  131  deg  F  at  sea 
level  or  0  deg  at  70,000  ft. 

The  unit  will  consume  approximately  60  watts  of  elec¬ 
trical  power  and  no  more  than  15  watts  of  air  horse 
power.  It  is  constructed  so  ihat  from  sea  level  to  70,000 
ft  the  hydraulic  circuit  is  pressurized  to  a  minimum  of 
2  psig  at  — 65  deg  and  a  maximum  of  8  psig  at  212  deg. 
A  constant  gage  pressure  is  maintained  regardless  of  alti¬ 
tude  within  these  specified  limits.  The  electronic  equip¬ 
ment  therefore  is  not  over-pressurized  at  any  altitude. 

A  centrifugal  pump  supplies  the  OS-4.5  cooling  fluid. 
The  pump  has  a  shut  off  pressure  of  17  psi  and  will  deliver 
1.75  lb  per  min  against  a  15  psi  head.  The  maximum 
pressure  on  the  case  of  the  electronic  equipment  cannot 
exceed  25  psig.  It  weighs  approximately  9  lb  when  dry. 
More  information?  Circle  Item  44  on  postcard,  page  142. 

Fractional  Hortapowar  Motors 

Fractional  horsepower  motors  engineered  for  indus¬ 
trial  applications  are  announced  by  The  Hoover  Co., 
Electric  Motor  I)iv.,  No.  Plainfield,  N.  J. 

The  motors,  designated  as  Hoover  Hy-Drive,  have  a 
numlier  of  design  features 
which  increase  their  in¬ 
dustrial  versatility.  These  '*i 
features  include  a  ribbed 
base,  with  widely  spaced 
contact  points  to  provide 
maximum  rigidity  and 
minimize  pivoting  effects;  an  11 -gage  steel  frame,  regis¬ 
tered  on  cast  iron  end  shields,  to  prevent  misalignment; 
Du  Pont  polyester  film  insulation  in  the  stator  slots;  an 
improved  ventilating  design  that  permits  air  flow  over 
the  windings  for  cooling;  and  a  centrifugal  starting 
switch. 

The  motor  conforms  with  NEMA  standards  for  56 
frame  motors. 

Among  the  applications  for  which  the  motors  are  rec¬ 
ommended  by  the  manufacturer  are  pumps,  machine 
tools,  farm  equipment,  package  air  conditioners,  indus¬ 
trial  fans,  and  blowers. 

They  are  available  in  3  basic  types:  split-phase,  ca¬ 
pacitor-start,  and  polyphase,  and  in  ratings  ranging  from 
V4  to  1  hp.  The  available  mechanical  styles  include  drip- 
proof  units,  both  sleeve  and  ball  bearing,  in  rigid,  re¬ 
silient,  or  face  mountings;  totally  enclosed  ball  l>earing, 
rigid-mounted  motors;  and  face-mounted  ball  l>earing 
units,  either  drip-proof  or  totally  enclosed,  and  which  are 
suitable  for  vertical  or  horizontal  installation. 

More  information?  Circle  Item  45  on  posfcard,  page  142. 

Hat  Commercial  Copacity 

A  commercial  water  heater  that  has  a  delivery  of  2‘H 
gph  is  manufactured  by  Pioneer  Water  Heater  Corp., 
Eos  Angeles,  Calif. 

Its  recovery  rate  is  attained  at  a  60-deg  rise  by  the  KJO- 
gal  storage  booster.  Intended  for  large  users  of  hot  water 
such  as  industrial  plants,  hospitals,  hotels  and  apartment 
buildings,  the  heater  is  alsr*  made  in  85  and  56-gal  sizes. 
More  informefion?  Circle  Item  46  on  postcerd,  page  142. 
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Controls  tocirculotion 

A  cooling  tower,  the  Wind-trol,  in  which  a  atandard 
tower’*  conipf)nent  parts  have  been  re-arranged  to  control 
recirculation,  i*  announced  by  Santa  Fe  Tank  and  Tower 
Co.,  Inc.,  Lo*  Angeles,  Calif.  The  re-arrangement  of  parts 
jiermit*  the  tower  to  be  located  without  respect  to  wind 
direction. 

'Phe  change  in  arrangement  is  intended  to  nullify  the 
effect  of  recirculation  caiiM'd  by  the  tower  structure  upon 
itself.  Uncontaminated 
intake  air  is  allowed  to 
pass  freely  beneath  the 
structure  and  supply 
fans  on  both  sides  of  the 
lower,  with  an  excess  of 
air  discharging  from  the 
tower’s  leeward  side.  Kecirculation  is  prevented  be<  au8e 
the  exhaust  vapors  must  move  against  this  discharging 
w  ind  stream. 

Mounted  on  on  open  substructure,  the  tower  and  its  red¬ 
wood  basin  are  supported  by  cast-in-place  concrete  piles. 
Drilling  the  holes  for  these  piles  is  accomplished  with  a 
mechanical  auger  and  without  using  forms. 

The  forced-draft  fans  are  individually  mounted  on  the 
ground  on  either  steel  pipe  columns  or  small  concrete 
structures  and  are  not  connected  to  the  tower’s  structure. 
The  fans  are  located  outside  of  the  packing  area  and  dis¬ 
charge  vertically  into  the  external,  vertical  plenum  area. 
They  are  placed  so  that  sunlight,  rain,  or  hot  vapors  will 
not  come  into  contact  with  the  blades  or  machinery. 

The  basin  of  the  lower  is  constructed  of  dry,  selected, 
clear  heart  redwood.  After  fabrication,  it  is  coated  with  a 
water-proof  membrane.  Moist  air  sections  not  continu¬ 
ously  wrt  are  entirely  removed  in  the  counlerflow  tower. 
More  information?  Circle  Item  47  on  postcard,  page  142. 

School  Sink  Hot  Fountain 

An  enameled  cast  iron  sink,  the  Tech,  designed  for 
stthoolroom  use,  is  introduced  by  Kohler  Co.,  Kohler, 
Wis.  It  is  equip|>ed  with  a  gooseneck  spout  for  filling 
receptacles  and  a  bubbler  for 
drinking. 

Measuring  24x20  in. 
overall,  the  sink  has  a  3-in. 
ledge  around  the  front  and 
sides.  The  basin  is  15  in. 
long,  14  in.  wide  and  8  in. 
deep,  which  affords  ample 
room  for  ordinary  school¬ 
room  use. 

A  faucet,  named  Hardney, 
with  a  gooseneck  s|>out,  lo¬ 
cated  on  the  left  si<le  of  the  sink,  pr»)vide8  a  source  of 
water  in  the  classroom  for  water  color  work,  watering 
plants,  filling  fish  bowls,  washing  hands,  and  cleaning 
paste  jars. 

The  bubbler  fitting,  called  the  Station,  mounted  on  the 
right  side  helps  to  reduce  the  numlier  of  out-of-the  room 
trips  by  pupils.  This  fitting  has  it  safety  feature  to  pre¬ 
vent  squirting  of  water  by  mischievous  children.  When 


a  finger  or  other  obstruction  is  placed  over  the  fountain 
opening,  the  water  stream  is  diverted  to  the  drain.  The 
fitting  is  mounted  on  a  raised  surface  that  extends  5/16 
in.  above  the  rim  of  the  sink  to  meet  code  recommenda¬ 
tions,  which  require  a  bubbler  to  be  attached  above  the 
level  at  which  water  will  overflow  the  rim. 

The  sink  is  used  by  artist’s  studios  and  commercial 
laboratories. 

More  information?  Circle  Item  48  on  postcard,  page  142. 

Tomporoturo  Actuoted  Valves 

Two  temperature-actuated  valves  have  lieen  developed 
by  Electriniatic  Co.,  Skokie,  Ill. 

The  type  WT  is  designed  to  control  the  flow  of  water, 
brine,  oil,  air,  gas  or  other  fluids  used  in  cooling  and 
other  industrial  processes.  The  valve  opens  with  a  rise  in 
tem|)erature  and  closes  with  a  drop  in  temperature.  It  is 
available  in  direct-operated 
sizes  of  %,  and  %  in.  FPT 
and  in  pilot-operated  sizes  of 
1,  1V4,  2,  2^/2,  3  and  4  in. 

Standard  temperature  ranges 
of  the  valve  are  20  to  W)  deg 
F,  60  to  100  deg,  100  to  140 
deg,  140  to  180  deg,  and  160 
to  220  deg.  The  liquid  pres¬ 
sure  range  is  to  150  lb,  and 
the  steam  range  is  limited  to 
15  lb. 

The  type  HT  is  used  to  con¬ 
trol  the  flow  of  hot  water  or  low  pressure  steam  used  in 
heating  or  other  industrial  processes.  The  valve  closes  with 
a  rise  in  temperature  and  opens  with  a  fall  in  temperature. 
Its  main  application  is  in  heat-exchangers  and  heating, 
but  it  can  also  be  used  as  a  by-pass  control  in  cooling  and 
process  service  within  the  temperature  limits  of  the  valve. 
Its  temfierature  and  fluid  pressure  ranges  are  the  same  as 
those  for  the  WT  valve.  The  connection  sizes  available  for 
the  direct-operated  tyjie  are  %,  and  %  in.  FPT  and 
for  the  pilot-o|>erated  type  1,  U/i*  IMl*  and  2  in. 

Both  valves  are  manufactured  in  various  type  bulbs  to 
(>ermit  the  selection  of  the  right  bulb  for  the  medium  to 
be  controlled.  Their  standard  capillary  length  is  5  ft,  but 
s|>ecial  lengths  can  be  had  to  suit  special  applications. 
More  information?  Circle  Item  49  on  postcard,  page  142. 

Infulotion  Fastener 

A  method  of  fastening  insulation  to  metallic  surfaces 
by  using  its  9SP  Huckpin  is  introduced  by  Muck  Mfg.  Co., 
Detroit,  Mich. 

This  fastening  method  was  devised  to  s{)eed  and  sim¬ 
plify  the  application  of  insulation  to  duct  work.  The 
No.  126  hand  tool  used  to  drive  the  pins,  can  be  operated 
by  one.  non-skilled  workman.  The  pins  can  be  used  on 
insulatitm  up  to  2-in.  thick.  The  hand  tool  can  handle  the 
entire  range  of  pin  lengths  by  impaling  the  insulation  on 
the  protruding  pins  and  pressing  the  sheet  metal  nuts  over 
the  l(K-king  rings. 

More  information?  Circle  Item  50  on  postcard,  page  142. 

{Continued  on  ftage  I35> 
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Qvhkfy  conirertt  your  presBnt  frol/er  to  owtomaffc  firing 


LOW  FIRST  COST 

Thii  Petro  package  unit  it  much  more  than  a  conversion  burner. 
It  is  a  complete  combustion  system  in  which  all  elements  are 
correctly  balanced— and  integrated— a  thoroughly  engineered 
firing  plant. 

Includes  burner  (for  oil,  gas  or  combination  oil-gas),  fuel 
system,  forced  draft  air  supply,  control  panel,  and  preformed 
refractory  combustion  throat.  Installation  requires  Uttle  more 
than  bolting  the  entire  unit  to  the  boiler-front,  and  making 
safety  and  service  connections  for  power  and  fuel. 

ENCLOSID  CONTROL  PANEL 

Neat,  safe,  and  complete  -the  Petro  control  panel  is  totally 
enclosed  with  all  instruments  wired  and  tested  at  the  factory. 
Can  be  attached  to  frame  as  shown,  turned  90°  or  180°  or  mounted 
elsewhere  in  the  boiler  room. 


LOW  FUEL  COST 

OH. — Petro's  highly  efficient  horizontal  rotary  oil  burner  is  adapt¬ 
able  to  the  entire  range  of  fuel  oil  grades.  Exclusive  Petro  Thermal 
Viscosity  System  automatically  heats  the  heavier  oils  before 
injecting  into  atomizing  cup.  Assures  quick  pickup  with  sure 
and  economical  firing  of  lower  cost  fuels. 

OAS— Designed  for  all  types  of  gas— high  or  low  pressure — the 
Petro  circular  arrangement  of  multiple  gas  jets  provides  a  thorough 
mixing  of  gas  and  air  ahead  of  the  combustion  zone.  A  real  fuel 
saver.  Adaptable  to  steady  or  fluctuating  load  requirements. 

COMBINATION  OIUOAi— In  one  compact  unit.  Gives  alternate 
stand-by  fuel  and  permits  taking  advantage  of  fuel  price  fluctua¬ 
tions.  Fuels  can  be  switched  in  a  matter  of  seconds. 


Smnd  for  from  fhmraturm 

I'KTItO  1144  Wnt  IMth  Strwt.  r|«Tt|ud  II,  OMo. 
In  I'anaiU:  1231  llloor  Nt.,  W«M,  Tarooui.  Oal. 

Plraa*  Mnd  nir  lilrralurr  anH  apwiScalion  aS«wU  un 
ika  monajf^ivinK  Palro  Fa<  kaur  I'nil. 


G  f  HAS  THE  ANSWER  TO  AIR  CONDITIONING  PROBLEMS  IN  ANY  OFFICE,  STORE.  OR  FACTORY 


G-E  packaged  air  conditioning 
enables  architect  to ''stretch"  rentable  space 


Putting  air  conditioning  equipment  in  an 
existing  building  generally  reduces  net  rentable 
floor  space.  However,  when  architect  Robert 
Morris,  of  Wichita,  Kan.,  flnished  converting 
the  7-story  Rule  Apartments  to  the  Rule  Office 
Building,  he  had  actually  added  rentable  space. 

By  putting  10-ton  G-E  Packaged  Air  Condi¬ 
tioners  in  small  rooms  formed  by  putting  floors 
in  old  light  courts,  and  a  7^-ton  unit  in  the 
penthouse,  he  left  the  entire  basement  free  for 
rental.  Then,  by  equipping  the  packaged  units 
with  steam  coils  for  winter  heating,  he  gave 
each  floor  complete  year-round  control  of  its 
own  “weather".  By  using  the  light  courts,  he  was 
able  to  “stack"  the  units  and  save  on  piping. 

He  effected  further  savings  by  using  over¬ 
head  supply  ducts.  As  a  result,  his  clients  got 
dependable,  efficient  year-round  heating  and 
cooling  for  only  87  cents  per  square  foot. 


Write  for  complete  architectural  data. 
General  Electric  Company, 
Commercial  &  Industrial  Air  Conditioning  Dept. 
5  Ijowrence  St.,  Bloomfield,  New  Jersey. 


lUU  lUILDINO  hu  eiirht  O-E  Paclu4r«<1  Air  Conditioners  con¬ 
nected  to  two  forced -draft  coolinc  towers  in  old  elevator  fienthouae. 
Ripatra-l\jrner  Coni|Miny  were  the  contra<’tara  for  the  conversion. 


LOOK  AT  Ail  TNI  ADVANTAOII  Of  USINO  0-1  PACKAOID 
AM  CONMTIONItS  POI  NIW  AND  IIMODIILID  AUlLDINOi 
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sign  freedem.  Units  sen  be  used  _  ...... 

i7sgece  er  censeeled,  with  er  • 

witbeut  ducts.  SimH*  cennectiees. 

wMtevt  ovar-chiHing  er  clamniy 

#  ftrseinlined  cabinet  styling  ibet  ceeling.  Simple  damper  central. 

adds  te  ibe  decer  af  any  interier.  j 

•  luib  and  factory  assembled  by 
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be  used  singly  er  in  muMpIo  in-  cavers  entire  sealed  cooling  sys- 

stellsrtiens  te  meet  eir  cendbiening  tern,  including  freight  cMid  leber. 


Packaged  AIR  CONDITIONERS 

k  Oyr  Most"  impoHi§nt 

SENERALI^  ELECTRIC 


News  of  Equipment  end  Meterieb 


{Continued  from  page  132) 

Ceiling  Air  DiffuMr 

A  ceiling  air  diffuser  with  a  sleeve-type  damper  is  a 
product  of  Connor  Engineering  Corp.,  Danbury,  Conn. 

A  calibrated,  sleeve-type  damper  regulates  the  air  vol¬ 
ume  through  the  diffuser,  which  is  called  the  Kno- Draft 
type  ABC  by  the  manufacturer.  Inasmuch  as  the  quantity 
of  air  and  not  the  dis¬ 
charge  velocity  is  affected 
by  the  damper,  the  diffu¬ 
sion  pattern  within  the 
space  remains  uniform 
regardless  of  the  damper’s 
setting. 

The  photograph  is  a  cut-away  view  of  the  diffuser, 
showing  the  internal  construction  and  sleeve-type  damp¬ 
er.  The  entire  assembly  of  the  inner  cone  and  damper 
snaps  in  and  out  of  the  diffuser  as  a  unit. 

The  diffuser  is  fabricated  from  spun  steel  and  sprayed 
with  an  aluminum  lacquer.  It  is  available  in  4  to  12-in. 
neck  diameters. 

A  dimension  table  and  selection  curves  of  the  diffuser 
are  contained  in  Bulletin  K-34. 

More  information?  Circle  Item  51  on  postcard,  page  142. 

Device  Detects  Moisture 

A  moisture  control  system  for  refrigeration  equipment 
has  l)een  developed  by  Ansul  Chemical  Co.,  Marinette,  Wis. 

Referred  to  as  the  Dry-Eye  system,  it  performs  the  dual 
job  of  indicating  when  moisture  is  present  in  a  refrigera¬ 
tion  system  and  then  re¬ 
moving  it.  It  makes  it  pos¬ 
sible  for  refrigeration 
maintenance  men  or  own¬ 
ers  to  s(‘e  and  analyze  the 
approximate  moisture 
content  of  the  refrigerant 
without  shutting  down  the 
system. 

The  window  of  the  unit  contains  a  special  indicating 
element  which  changes  color  depending  on  the  moisture 
content  of  the  refrigerant.  When  the  window  shows  blue, 
the  refrigerant  e(|uipment  is  dry.  if  it  is  pink,  then  mois¬ 
ture  is  present. 

llie  device  has  implications  for  the  industry  because 

acid  and  sludge,  two  fre¬ 
quent  causes  of  refrigera¬ 
tion  system  breakdown, 
invariably  result  from  the 
presence  of  moisture.  By 
spotting  moisture  trouble 
in  its  earliest  stages  it  will 
he  possible  to  avoid  seri¬ 
ous  difficulties  lab-r. 

'lo  correct  these  condi¬ 
tions,  the  company  makes 
the  T-Flo  Dry-Eye  cartridge  (upper  photograph)  which 
cleans  the  system  by  removing  moisture  or,  if  acid  and 
sludge  have  already  formed  when  the  cartridge  ia  installed, 
it  will  remove  them  too.  When  the  cartridge  has  done  its 


job,  it  can  be  removed  without  breaking  the  refrigerant 
line,  and  a  new  cartridge  screwed  onto  the  indicator 
fitting. 

The  system  is  expected  to  be  important  to  refrigeration 
service  contractors  and  engineers,  as  it  will  simplify  and 
reduce  the  expense  of  servicing  installations.  The  indica¬ 
tor  fitting,  which  can  be  mounted  in  a  readable  position 
(lower  photograph),  will  tell  the  service  engineer  when  a 
drying  job  is  complete.  At  the  same  time,  owners  of  re¬ 
frigeration  equipment,  who  may  be  laymen,  will  be  able 
to  spot  moisture  trouble  and  call  the  service  engineer 
l>efore  serious  difficulties  develop. 

The  cartridge  is  available  in  sizes  of  8,  12,  20,  and  30 
cu  in.  The  indicator  fitting  is  available  in  V4,  and  ^- 
in.  flare  sizes.  The  cartridge  and  indicator  are  sold  as  one 
unit,  in  any  combinations  of  the  above  sizes.  All  the 
cartridges  are  interchangeable  on  the  fitting-s.  List  prices 
to  the  service  trade  for  the  system  range  fr«>m  $7.()0  for 
the  8  cu  in.  size  to  $10.8.3  for  the  30  cu.  in  size. 

More  information?  Circle  Item  52  on  postcard,  page  142. 


Crack  Method  Calculator 

A  dire(!t  reading  calculator,  which  can  be  used  to  obtain 
the  areas  of  floors,  ceilings,  and  walls,  is  available  from 
Paul  S.  Morton  Engineering  Service,  Lawrence,  Mich. 
Areas  of  windows  that  should  be  treated  as  glass,  either 
by  opening  size  or  glass  size,  are  also  obtainable,  along 
with  the  lineal  feet  of  crack. 

The  device  operates  like  a  slide  rule,  and  reads  like  a 
table.  It  is  constructed  of  vinyl  plastic  in  a  pocket  size, 
d'Vj  by  9  in.  On  the  back  of  the  calculator,  there  are  three 
scales  along  the  edges.  The  price  of  the  cak'ulator  includes 
a  plain  leatherette  carrying  case. 

This  model  and  the  recently  introduced  Htu  calculator 
are  designed  for  computations  by  the  crack  method.  A 
Btu  calculator  and  an  area  and  volume  calculator  are  also 
available  for  computing  heat  losses  by  the  air  change 
method. 

More  information?  Circle  Item  53  on  postcard,  page  142. 

Air-Coolod  Condantar 

An  air-cooled  condenser,  the  Atm(«-Therm,  for  indus¬ 
trial  plants,  homes,  stores,  and  offices  is  announced  by 
Rempe  Co.,  Chicago,  111. 

The  coil  of  the  unit  is 
composed  of  copper  tul>es 
and  aluminum  fins  in  a  cas¬ 
ing  of  heavy-gage  steel.  All 
the  headers  and  return 
l>ends  are  lo<!ated  in  the  air 
stream.  The  motors  are  en¬ 
closed  to  prevent  them  from 
projecting  heat  across  the 
coil. 

Four  models  are  avail¬ 
able  which  differ  in  their  capacities,  namely,  2,  3,  5,  and 
t«m.  The  .3-ton  condenser  is  illustrated;  it  is  .S3-in. 
high,  including  the  L3-in.  stand,  and  4f)-in.  wide  fiy  27-in. 
deep. 

More  information?  Circle  Item  54  on  postcard,  page  142. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  ARRIL,  IfSS 


135 


N«ws  of  Equipmonf  ond  Maforiols 


Duct  Insulation  Covar 

A  plantic  pipe  insulation  cover,  Protektinsul,  is  being 
made  for  covering  air-conditioning  duct  inaulation  by 
Miracle  Adhesive*  Corp.,  New 
York,  N.  Y. 

The  cover,  which  i*  fireproof, 
is  wrapped  around  a  thermal 
insulated  duct  and  closed  by 
pulling  a  plastic  device  that 
locks  the  pre-formed  edges  of 
the  cover  together.  The  action 
of  the  plastic  device  is  similar 
to  that  of  a  zipper. 

Knd  joints  are  then  wrapped 
tightly  with  plastic  tape,  which  is  lap|>ed  over  itself  and 
the  ends  of  the  cover.  Finally,  a  coating  based  on  a  vinyl 
resin  is  brushed  on  to  seal  the  cover  at  the  joints. 

More  information?  Circle  Item  55  on  postcard,  page  142. 

Unit  Air  Coolar 

An  air  conditioning  unit  which  is  hung  from  the  ceiling 
like  a  space  heater,  hut  cleans  and  cools  the  air  instead  of 
heating  it,  is  introduced  hy  Simplaire,  New  York,  N.  Y. 
The  air  conditioner  is  called  the  Sim- 
plaire  spot  cooler  hy  the  manufacturer 
and  haa  been  assigned  model  number 
FAC.55.3(K). 

A  typical  installation  is  shown  in  the 
illustration.  The  air-cooled  condensing 
unit  is  mounted  on  the  roof  and  the 
evaporating  unit  depends  from  the  ceil¬ 
ing  of  the  floor  below.  The  units  re¬ 
quire  neither  piping  nor  duct-work. 

The  air  conditioners  are  made  with 
a  2-ton  refrigerating  capacity  and  are 
intended  to  lie  directed  toward  spaces  in  a  plant  that  are 
appreciably  hotter  than  surrounding  areas.  However,  mul- 
ti|>le  units  can  l»e  spaced  throughout  a  large,  u|)en  work¬ 
ing-area  for  overall  cooling. 

Mora  information?  Circia  Itam  56  on  postcard,  page  142. 

Motor  for  Dongorout  Locales 

A  NKM  A-sperification  motor  that  is  also  made  to  meet 
specifications  of  the  NIIFT  is  being  produced  hy  L.  S. 
Klectrical  Motors  Inc., 

Los  Angeles,  ('alif.  It  is 
designated  as  T)pe  K  and 
is  made  in  ratings  from  1 
to  5  hp. 

Tlie  motor  is  designed 
to  o|>erate  in  dangerous 
liM'ales  and  U  made  for 
('lass-1,  (>roup-l)  service* 
for  highly  iniiammahle 
gases  and  volatile  liquids,  and  Class-11,  Groups-F  and  G 
for  combustible  dusts.  It  is  fully  enclosed,  with  a  provision 
to  guard  against  fire,  dust,  and  moisture  and  is  equippeil 
with  a  sparkproof  aluminum  fan.  Another  motor.  Type 
FN,  is  made  without  the  fan. 


The  conduit  box  is  sealed  with  a  split  dome.  The  in¬ 
ternal  hearing  caps  are  extended  along  the  shaft  to  pre¬ 
vent  sparks  from  traveling  to  the  exterior.  The  rabbeted 
register  fits  are  longer  than  in  conventional  motors  in 
order  to  insure  a  complete  seal  of  the  bracket  to  the  motor 
frame.  The  frame  is  made  from  one-piece  of  cast  iron  with 
external  ribs  for  reinforcement  and  rapid  heat  dissipation. 

A  double-threaded  drain  plug  can  be  furnished  at  the 
bottom  of  the  end  bracket. 

Bulletin  No.  1879  describes  the  motors. 

More  information?  Circia  Itam  57  on  postcard,  page  142. 


The  portable  Anemotherm  air  meter,  which  gives  instan¬ 
taneous  direct  readings  on  air  velocity,  air  temperature, 
and  static  pressure  in  heating,  ventilating,  and  air  con¬ 
ditioning  systems,  has  been  re¬ 
designed  by  Anemostat  Corpora¬ 
tion  of  America,  New  York,  N.  Y. 

The  air  meter  measures  veloci¬ 
ties  from  10  to  8,000  fpm  in 
increments  as  small  as  .5  fpm; 
temperatures  to  22.'i  deg  F  with 
an  accuracy  of  about  one-half  of 
a  degree,  and  static  pressures  di¬ 
rectly  in  terms  of  inches  of  water 
from  0  to  8  negative  and  positive,  with  a  sensitivity  of 
better  than  .0.S  in.  at  the  lower  range. 

The  meter,  whk’h  is  contained  in  a  convenient  carrying 
case,  can  be  used  in  ducts,  free  spaces,  and  at  air  inlets 
and  outlets,  and  is  suited  for  both  field  and  laboratory 
work. 

More  information?  Circle  Item  58  on  postcard,  page  142. 


An  aluminum  putty,  which  shrinks  less  than  0.2'/o 
while  hardening,  is  avail¬ 
able  from  Smooth-On  Mfg. 

Co.,  Jersey  City,  N.  J.,  for 
building  up  metal  surfaces 
or  for  caulking  seams  and 
holes  in  metal  and  wood 
surfaces. 

Though  easy  to  mix  with 
its  curing  agent,  the  putty, 
known  as  Metalset  A201, 
will  solidify  sufficiently  on 
standing  for  application  with  simple  hand  tools  on  ver¬ 
tical  and  overhead  surfaces. 

The  putty  hardens  at  room  teni|)erature  and  after  it 
does  harden,  it  can  be  machined  by  any  conventional 
method,  and  can  be  tapped  or  drilled.  When  it  is  ma¬ 
chined,  its  color  approaches  that  of  cast  aluminum.  It  is 
not  affected  by  water  and  resists  acids  and  alkalis. 

Its  primary  usefulness  is  for  thick  applications  because 
there  is  no  solvent  used  that  will  evaporate  and  cause 
shrinking  or  cracking. 

More  information?  Circle  item  59  on  postcard,  page  142. 

{Continued  on  page  l.lfll 


Portable  Air  Meter 


Metallic  Putty 
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Nam* 


CONSOLE  MODEL:  Superbly  styled 
and  finished  .  .  .  blends  with  any 
interior.  Developed  for  free-standing 
installation,  yet  can  be  recessed  so 
only  six  inches  of  cabinet  shows. 


CEILING  MODEL:  Deluxe  unit  for  ex* 
posed  installation  on  ceiling.  Saves 
floor  and  wall  space. 


CONCEALED  MODEL  (front  ponol  cuto* 
way):  Designed  for  easy,  out-of-sight 
installation  in  the  wall. 


OVERHEAD  MODELi  Available  with  or 
without  plenum  and  filters  for  use  in 
furred  overhead  space. 


•  Are  you  faced  with  the  problem  of  air  conditioning 
existing  buildings?  Investigate  the  Modine  AIR- 
ditioner* — equally  suitable  for  new  construction  and 
modernization  work.  AIRditioners  save  the  cost  of 
installing  duct  systems.  Choice  of  4  distinct  types  helps 
you  avoid  structural  alterations.  Frequently  used  to 
replace  radiators  where  year  ’round  comfort  is  desired. 

Cold  water  from  a  central  chiller  or  other  source  is 
piped  to  each  unit  for  summer  cooling.  Heating  is 
accomplished  with  hot  water  from  a  central  source.  The 
same  piping — water  supply  and  return  and  drain — serves 
each  unit  for  both  cooling  and  heating.  Yet  AlRdition* 
ers  are  individually  controllable! 

For  facts,  call  the  Modine  representative  listed  in 
your  classified  phone  bcxik,  or_mail  the  coupon  today. 

*Tr<ut*mtirk 


MODINE  MEG.  CO. 

1311  DoKovon  Avonwo,  Rocino,  Wltconiin 


Cenilcmcn  t  PIcaM  tend  me  a  free  copy  of  Bullecin 
7)4-D,  dctcribing  Modin*  AIRditionert. 


AddrcM  _ _ _ 


XOM  .....Jut* 


with  types  and  sizes 
for  every  application 


Rwcommwndwd  for  multt-room 
installation  In  offico  and 
apartment  buildings  •  •  •  hotels 
and  motels . . .  hospitals 
and  homes 


The  most  practical  way 

to  air-condition  existing  buildings! 


TThnUiu 


wmm 
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(Continued  from  page  136) 

Motor -Mounted  Pump 

A  Mlf'priming,  niotor>mounted  pump  designed  for  ir¬ 
rigation,  general  indus¬ 
trial  use,  air  conditioning 
systems,  and  swimming 
pools  u  a  new  product  of 
The  Doming  Co.,  Salem, 

Ohio,  manufacturers  of 
industrial  and  commer¬ 
cial  pumps  and  water 
systems. 

An  automatic  centrif¬ 
ugal  pump,  it  is  suitable  for  many  moderate-size  continu¬ 
ous  circulating  systems.  A  stainless  steel  shaft,  a  bronze 
semi-o|)en  impeller,  and  a  rotary-type  shaft  seal  are 
other  features  of  the  pump. 

It  is  powered  by  a  3500  rpm,  single-phase,  or  three- 
phase  motor,  and  available  in  VI*  through  5-hp  motor 
capacities.  Capacities  to  110  gpni,  and  heads  to  127  ft  at 
40  gpm  are  available. 

Bulletin  No.  3350  gives  general  specifications,  approxi¬ 
mate  dimensions,  and  performance  tables  for  the  pump. 
Mora  information?  Cir^  Itam  60  on  postcard,  page  142. 

Qlost  Insulating  Block 

A  cellular  glass  insulating  material  which  combines 
both  insulation  properties  and  a  ceramic  finish,  has  l>een 
developed  by  Pittsburgh  Corning  Corp.,  Pittsburgh,  Pa. 
('ailed  Duraface  Foamglas,  the  material  provides  an  im¬ 
pact-resisting  surface  with 
insulating  and  moisture- 
proof  qualities. 

With  the  material,  an 
insulated  and  surface-fin¬ 
ished  wall  (upper  photo¬ 
graph)  can  be  erected  in 
one  operation.  No  finish 
coating  is  required  to  pro¬ 
tect  the  insulation.  Unsup- 
|M>rted  walls  can  lie  built  of  the  blocks  l>ecause  of  their 
rigidity  and  compressive  strength. 

The  ruaterial  is  inorganic  and  is  not  affected  by  fungus. 
It  does  not  provide  food  or  nesting  material  for  rats  and 
other  vermin.  Where  sanitation  and  cleanliness  are  essen¬ 
tial.  such  as  in  refriger¬ 
ated  food  storage  and 
processing  rooms,  walls 
made  of  the  blocks  can  be 
washed  down. 

The  standard  size  blocks 
are  18  by  12-in.  They  are 
manufactured  in  thick¬ 
nesses  of  3  and  4-in.,  de¬ 
pending  upon  the  amount 
of  insulation  re<]uired. 
Double  courses,  using  reg¬ 
ular  Foamglas  for  the  inner  course  and  the  new  material 
for  the  exposed  one,  can  l>e  specified. 

The  blocks  are  installed  with  either  straight  or  stag¬ 


gered  joints.  Hot  asphalt  or  a  cold  adhesive  can  be  used 
for  joining  them.  Where  necessary,  the  blocks  can  be  cut 
and  trimmed  on  the  job  site. 

The  cellular  structure  of  the  material  is  a  natural  vapor 
barrier  and  absorbs  no  moisture  that  would  reduce  its 
insulating  efficiency.  In  installations  vrhere  high  humidi¬ 
ties  or  low  temperatures  exist,  the  joints  between  the 
blocks  should  be  sealed.  To  facilitate  this,  the  face  edges 
of  each  block  are  beveled  -in. 

The  material  is  manufactured  by  the  same  process  used 
for  regular  Foamglas.  Pulverized  glass  and  chemicals  are 
placed  in  a  covered  stainless  steel  pan  which  travels 
through  an  oven  in  17()0-deg  heat  for  about  eighty  min¬ 
utes.  The  temperature  is  controlled  so  that  gases  given  off 
by  the  chemicals  collect  in  tiny  bubbles  of  molten  glass. 
The  solidified  block,  as  it  leaves  the  cellulating  furnace,  is 
about  six  times  larger  than  the  volume  of  the  pulverized 
glass  and  chemicals  (lower  photograph). 

After  the  block  leaves  the  cellulating  oven,  it  is  removed 
from  the  pan  and  transferred  to  an  annealing  furnace 
where  it  spends  12  to  14  hr  cooling  under  controlled  tem¬ 
peratures.  The  final  step  in  production  is  facing  and  trim¬ 
ming  the  rough  blocks  into  the  standard  sizes. 

More  information?  Circle  Item  61  on  postcard,  page  142. 


Stock  Cop  Addod  to  Line 

A  stack  cap  for  use  in 
Iweri  added  to  the  line  of 
industrial  air  -  moving 
equipment  manufactured 
by  Hartzell  Propeller  Fan 
Co.,  Piqua,  Ohio. 

The  stack  cap  is  a  band 
of  20  -  gage  galvanized 
steel  mounted  on  an  angle 
iron  ring,  which  bolts  to 
a  similar  ring  on  the  end 
of  the  vent.  Two  galvanized  lids  within  the  windband  are 
mounted  on  a  brass  rod  which  turns  in  plastic  bearings. 

1'he  lids  open  automatically  when  the  system  is  operat¬ 
ing  and  close  when  the  fan  goes  off.  When  the  lids  are 
open,  the  air  stream  prevents  the  entry  of  rain  or  snow. 

It  is  available  in  11  sizes,  from  12  to  48-in.  diameters. 
More  information?  Circle  Item  62  on  postcard,  page  142. 


Boloncod  Roliof  Valve 

Pressure  relief  valves  for  applications  where  the  pres¬ 
sure  on  the  outlet  side  of  the  valve  can  vary,  are  manufac¬ 
tured  by  Associated  Valve  and  Fmgineering  Co.,  Chicago, 
111.,  and  called  the  MIPCO  Series.  The  valves  have  a 
stainless  steel  Itellows  which  has  the  same  effe<-tive  area  as 
the  inlet  port.  This  counterbalances  the  effect  of  the  pres¬ 
sure  on  the  discharge  side  of  the  valve. 

They  are  available  in  forged  carbon  or  stainless  steel 
for  pressures  up  to  KKM)  psig,  450  deg  F,  and  in  sizes  % 
to  2  in.  IPS. 

More  informetion?  Circle  Item  63  on  postcard,  page  142. 

(Continued  on  page  1401 


industrial  exhaust  systems  has 
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There’s  a 

Reznor 

Gas  Heater  for 
Every  Engineered 
Heating  Job 


Gas  Unit  Heotars 

self-contained,  completely 
automatic  units  for  produc¬ 
tion  and  distribution  of  heat 
at  the  point  of  need. 


Wherever  you  go  you’ll  find  Reznor 
heaters  proving  their  versatility  in  all 
types  of  commercial,  institutional  and 
industrial  buildings  from  tiny  shops  to 
huge  factories  and  warehouses. 

There  are  two  reasons  why  nearly 
50%  of  the  gas  unit  heaters  sold  today 
are  made  by  Reznor  —  engineering 
leadership  and  fine  construction.  Both 
have  been  Reznor  traditions  since  the 
i  first  Reznor  heaters  were  made,  in 
I  1888.  An  aggressive  research  and 

I  production  development  program 

I  has  kept  Reznor  ahead  of  the  field 
1  with  improvements  for  greater 
I  comfort  or  more  heat  per  fuel  and 
I  equipment  dollar.  And  Reznor’s 
1  high  standards  of  workmanship 

1  and  materials  mean  greater  effici- 

I  ency  and  longer  life. 


Bl.w.r  Ty.. 

U.it.— HM  whw.  .wlat 
...rall.n  It  a  matt  — • 
al(lit  tltat)  25,000  la 
200.000  ITU. 


I  Two  NEW  Duct  Furnaces 


Caatal.'ltylad  Flaar 
AAadalt— tar  alficat,  tiarat 
and  liaaiat— ttiraa  titati 
25,  50  and  75  Ihaatand 
ITU. 


compact  horizontal  furnace 


tllllS  OS  —  Syttami  wilh 
capaciliat  In  axait  of  twa 
mlllian  ITU  con  ba  oitantblad, 
an  tha  lab,  eat  of  tha  faar 
botlt  05  lactlant.  Sacllon 
capocltlai  ora  1 50,  200,  250  and 
300  thaatond  ITU.  Tha  lortatt 
tinfla  taclian  waisht  anly  315 
paanoi.  Eocn  laclian  complala 
with  cambattlon  caniralt  and 
baill-in-droft  divortor 


or  deluxe  unit  heater 


Compact  datign  and  appliance 
tiyling  make  tha  PAC  ideal  foe 
cratai  apace  and  attic  applicationa 
in  retidential  heating  or  for  fua- 
pended  inatallationa  in  baaement, 
utility  room  or  kitchen. 

Uaed  without  duett,  the  PAC 
hccomea  a  deluae  unit  heater 
which  rneeta  the  moat  eaacting  re- 
quirementa  for  cleanlineaa,  quiet 
operation  and  Ane  Myling. 


MRUS  0  —  Towr  titati  50,  75, 
100  and  125  Ihautond  ITU  — ' 
campoct,  hondiamaly-ttylad  wnitt 
ora  camplata  with  cantbwttian 
canfralt  and  bwllt.ln  droit 
divortai 


for  use  In  custom  engineered  ' 

heating  and  air  conditioning  systems 

Theac  two  new  models,  though  varying  greatly  in  details  of 
design  and  construction,  have  the  same  advantages  of  high 
efficiency  and  easy  insuliation  as  an  integral  part  of  the  duct 
system.  And  both  offer  complete  flexibility  for  combination  with 
components  for  air-moving,  cooling,  cleaning  and  humidifleation 
chosen  to  meet  the  exact  requiremenu  of  each  job. 


Reiner  Manwfnctwrinf  Ce. 
64  Unien  Street,  Mercer,  P«. 
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{Continued  from  page  138) 

Twin -Unit  Packog#  BoiUrt 

Utilizing  104  tq  ft  of  floor  am  and  728  cu  ft  of  plant 
•pace,  a  twin-unit  package  boiler  installation,  developed 
by  Cyclotherm  Div.,  United  Sutes  Radiator  Corp.,  Os¬ 
wego,  N.  Y.,  delivers 
10,000  lb  of  steam  per 
hour. 

Designated  theC-5000, 
the  units  are  each  8  ft 
long,  5  ft-1  in.  wide  and 
7  ft  high.  In  the  twin 
unit  installation  a  2-ft- 
10-in.  aisle  is  left  be¬ 
tween  the  boilers  for  servicing.  F.ach  unit  delivers  5,000 
lb  of  steam  per  hour,  making  a  total  of  10,(X)0  lb. 

Furnished  with  modulating  equipment,  the  twin-unit 
can  produce  steam  at  Va  its  rated  capacity  or  1,300  Ib 
•team  per  hour.  In  this  way,  it  can  handle  fluctuating 
loads  from  1,300  lb  per  hour  to  the  full  10, (KX)  Ib  maxi¬ 
mum  with  no  lag  in  steam  production  throughout  the 
cycling  range,  and  no  loss  of  efliciency.  The  units  deliver 
a  guaranteed  efficiency  of  80%.  0|)erating  pressures  are 
available  up  to  200  psi. 

Equipped  with  variable  capacity  burner  nozzles,  the 
units  burn  oil,  gas,  or  a  combination  of  the  two. 

In  addition  to  the  twin-unit,  the  company  manufactures 
steam  generators  from  15  to  .5<X)  hp,  ofierating  at  pres¬ 
sures  up  to  200  psi. 

More  information?  Circle  Item  64  on  postcard,  page  142. 

Cofid«ns«r  CUoMr 

A  condenser  cleaner,  the  Blo-Gun,  is  an  addition  to  the 
line  of  condenser  assembly  and  maintenance  tools  pro¬ 
duced  by  Thomas  C.  Wilson,  Inc.,  Long  Island  City,  N.  Y. 

In  the  refrigeration  field,  the  air  or  water  operated 
cleaner  is  useful  for  remov¬ 
ing  soft  deposits,  such  as 
mud,  algae,  and  similar  ma¬ 
rine  growths,  from  conden¬ 
sers.  The  gun  makes  use  of 
the  plug  shooting  or  wash¬ 
ing  method.  It  weighs  2  Ib 
and  has  an  aluminum  hous¬ 
ing  with  a  removable 
bronze  nozzle  and  rubber 
spray  shield. 

A  user  can  select  either  a  corded-rubber  plug  or  nylon 
spiral  brush.  Plug  and  brush  projectiles  are  furnished 
with  outside  diameters  in  the  range  l>etweenn  and  1  in. 
The  plug’s  irregular  surface  gives  it  a  brush  effect.  The 
brush  itself  is  made  of  stiff  nylon  terminating  in  a  plug. 
Its  ends  are  slightly  less  in  diameter  than  the  diameter  of 
the  tube,  and  water  is  free  to  flush  ahead  of  the  brush  as 
it  proceeds  through  the  tube.  Both  plugs  and  brushes  can 
b«  used  repeatedly. 

To  clean  with  it,  the  plug  or  brush  is  first  placed  in  the 
fube.  The  nozzle  of  the  gun  is  then  inserted  and  by  a  con¬ 
tinued  forward  movement,  compressed  air  or  water  is  re¬ 
leased,  propelling  the  accessory  forward  through  the  tube. 
More  Informafiofl?  Circle  Item  65  on  postcard,  page  142. 


Wcrt«r  Pumps 

A  new  line  of  regenerative  turbine  pumps,  designed  for 
boiler  feed  service  with  boilers  up  to  1000  hp  and  operat¬ 
ing  at  pressures  up  to  300  psi,  is  available  from  Roy  E. 
Roth  Co.,  Rock  Island,  III. 

The  pumps  are  2-stage  regenerative  turbine  pumps  and 
contain  a  number  of  fea-  “  ’* 

tures.  One  is  that  they 
are  equipped  with  low 
pressure  stuffing  boxes, 
which  are  obtained  by 
the  use  of  a  throttle 
bushing  under  the  stuf¬ 
fing  box  and  a  bleed-off 
arrangement  back  to  the  low  pressure  area  in  the  pump. 
This  arrangement  enables  the  operator  to  pack  for  low 
pressures  while  the  pump  is  operating.  Balanced  shaft 
loading  is  provided  by  opposing  the  discharge  of  the  first 
stage  to  the  discharge  of  the  second  stage. 

There  are  ten  models  in  the  2(XX)  series  and  nine  models 
in  the  3000  series  and  all  models  are  equipped  with  a 
stainless  steel  shaft.  Their  specifications  are  given  in  bul¬ 
letin  No.  107. 

Mora  information?  Circle  Item  66  on  postcard,  page  142. 


Molded  Pipe  Insulation 

Fibrocel  is  the  name  of  a  molded  silica  pipe  insulation 
introduced  by  Johns-Manville,  New  York,  N.  Y.  Engi¬ 
neered  for  service  in  the  35  to  350  deg  F  temperature 
range,  the  insulation  is  intended  primarily  for  heating, 
plumbing,  and  air  condi¬ 
tioning  service. 

It  is  made  from  a  chem¬ 
ically  inert  silica  aggre¬ 
gate  containing,  in  its  nat¬ 
ural  state,  myriads  of  tiny 
trapped  particles  of  water. 

Under  the  action  of  high] 
temperatures  in  the  manu¬ 
facturing  process,  the  wa- 1 
ter  is  vaporized,  exploding  the  silica  and  causing  it  to 
expand  to  many  times  its  original  volume,  like  popcorn  in 
a  |>opper.  The  result  is  a  light  weight,  inorganic,  cellular 
structure  containing  voids  or  partial  vacuums  sealed  by 
microscopic  walls.  This  expanded  silica  is  then  die-formed 
to  size. 

For  a  period  of  years,  the  insulation  was  tested  in  the 
laboratory  and  in  the  field  as  insulation  for  hot,  cold,  and 
chilled  water  lines,  low  pressure  steam  pipes  and  dual 
service  heating  and  cooling  systems. 

Information  on  its  properties  is  available  in  an  8-page, 
illustrated  brochure  entitled  Fibrocel. 

More  information?  Circle  Item  67  on  postcard,  page  142. 


-'1  : 

Humidifier  Outside  of  Bonnet 

A  new  equipment  item  on  page  129  of  the  March  issue 
described  the  Aprilaire  humidifier,  manufactured  by  Re¬ 
search  Products  Corp..  Madison,  Wis.,  as  adding  mois¬ 
ture  to  air  at  the  rate  of  up  to  1  gpm;  this  should  have 
read  1  gph,  or  gallons  per  hour. 
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RODUCT  INFORMATIOtSSERVICEJ 

U—  thm  potUm^Af—  poitcqfd  bttow  lor  furttfr  inioBiwition  9n:-^ 

•  News  of  Equipmont  and  Mc^terioli.^^^ 

or  O  CO^  of  tho  ioiOWilHI  .  r 

•  Now'C^lof^ 

Cirdo  tho  itoiii  Nimibori  In  which  you  oro  intorostod  and  print;39^HH 
doculy  your  nomo  and  addrots  with  tltlo. 


NIW  CATALOGS 


MPrWMM  AM*  AmMiiW  AMS  «ATA> 

ijMBA-itlirM  4-vai«.  t-«olor  wUilogi  9i 
■Ir  dtotrlkwUon  and  air  control  dUTiiaora 
and  grtUaa  ara  offarad  by  Air-raeton, 

^7^:  Inc^  Monrovia,  Calll.  Catalog  Mo.  ICCO» 
IM.  glvaa  taformatlon  abont  ealllag  atr 

l^^nigply  outlala  daaignad  for  avapoirollva 
cooUiM  ayitaaaa.  and  ouUati  (urBMMd  adth 
multl-4ouvara/|for  balaaea  or  oemglot" 
chat-off.  Catalog  Mo.  IB-IM  oovora  faota 
about  tho  floxi-Mlado  lino  of  foread  air 
boating  roglatara  and  grlllaa  and  hufwdaa 
data  about  cooling  ragiotaia  daaignad  for 
uaa  arhara  avapwatlva  eoollag  la  uoad  In 
conjunetlon  artth  foread  air  boating  Cata¬ 
log  Mo,  VC-Ug  la  largoly  nhniraHvo  and 
Includaa  lafomaatloa  about  tho  oanpong'a 
opgoaad  Moda  damgor  aarlaa,  tho  air 
voluma  control  aarlaa  and  tho  ONdU- 
voluma  dampar  aarlaa . ..nooi  IM 

riuw  MffMA  MaeffiffKo  in 

iffTIM  -•  Parformanca  data  on  poroua 
Tadon  Altar  madia  and  information  on 
Altar  ualta  which  uoa  tba  material  arc 
Fontalmad  la  a  hullotla  loauad  by  Porous 
PlaoUa  rutor  Co.,  Olan  Cava,  M.  Y.  Data 
la  offarad  on  tho  pora  olsa  of  tha  nsa- 
larlal  aa  wail  oa  tha  Aow  ebaractariatloa 
for  air  and  wator.  Included  also  la  In¬ 
formation  on  tha  tharraal  and  maehanteal 
prapartiaa  of  this  pmt>us  duoroeactMn. 
Criteria  for  tho  pn^ar  salactton  of  Altar 
araas  ara  prsoantod.  ... - ..^Nani  IM 

_  aLAAd  BLffffK  ffUICTd  AffUUI  NBAT 

IHB  — Functions  of  a  now  glaos  bloMc  dasignod 

aapaclally  for  uaa  in  araas  with  savors 
sun  conditions  ara  dascribod  in  a  booklet 
made  available  from  Kimhlo  Glass  Co.,  a 
subsidiary  of  Owena-XUinois  Glass  Co., 
Toledo,  Ohio.  Known  as  No.  W-F,  tha  new 

jn  .  glass  block  is  dasignod  for  southern  ax- 
'  posuraa  to  raiact  unwanted  solar  hoot  and 
light  whan  tho  sun  is  at  or  near  4f  da- 
graa  altitude.  Above  and  below  tho  41 
dagraa  band,  acoaptanca  of  light  gradually 
Inrraasas  and  tha  block  is  partieularly 
afflciont  in  transmitting  cool  ground-ra- 
Aaatod  light.  A  matching  block  for  north¬ 
ern  axpoaures,  No.  if,  is  dasignod  for 
the  utiliaatlon  of  north  light  ....Norn  m 

ffirr-AWAV  VlffMfg  ffff  gTfMU«A-A  U- 
page  catalog,  SBSS,  on  Its  Auid  ram  and 
gear  drlvo,  alnglo  retort  undarfood  stokers 
to  toouad  by  Xrio  City  Iron  Works,  Stia, 
Fa.  Cut-away  oactloas  and  datailad  parts 
show  tha  eonotniction  of  otokers  do- 
signad  to  handlo  loads  of  IM  to  MO  de¬ 
veloped  horoopowar.  ..............Ilom  IM 


—■AMN—  IV  DATA  ffW  ■ffltlMA 

A  oelerfol  I  page  htoohnra.  Mo.  WT*%,  in- 
aeribiag  Iho  ■  aorlOB  of  boilato  hoe  Juol 
bean  publlatood  and  to  avallahlo  from  Wba. 
Bros  MoUar  *  Mfg.  Ca,  Mlanoopoas,  Man. 
Complata  data  and  mo^WboWow  »•  fivon 
on  each  o<  tho  medalg  and  olam  in  tho  ttno. 
with  capaeltlM  ranglag  from  It  JN  to  MAM 
lb  M  itaam  par  by.  A  page  to  davetad  to 
ganaral  iasign  foatiuas  and  spoeial  A-typa 
conotruotion  foaturaa.  ............Nom  Ml 


ttAIITBIMill-rVFff  gltm  BUMlffM 

— Lltoraturo  alwut  tho  Acroaohro  AHor  to 
availabla  from  CamlMrldgo  FUtor  Carp., 
Syraousa,  M.  Y.  Tha  Altar  to  daoeribod  aa 
being  dasignod  for  atr  Altaring  la  com¬ 
mercial  and  industrial  ventilating  air  eon- 
dltioning  systems,  and  Its  cbaractartotlos 
art  Uotod. ................... — ...Nom  IM 


FtoAMM  ffg  gflUl  P—TMATMWI  ■NWIF* 
mniT— A  catalog  supplomont  of  Are  pro- 
taction  oquipmMt  to  publlsbod  by  W.  D. 
Allan  Mtg.  Co.,  Chicago,  Ill.  Tho  suppla 
mont  combtnas  a  Ala  Mdar,  to  orgaaiao 
any  loose  material  on  tha  Acid,  with  data 
oa  aovaml  aow  produota.  .....»..lltni  Ml 

AMTOMATIff  effAh  AYfflUM  ffATAhM 

—Catalog  Me.  004  daocribis  and  illnotratas 
^*^tha  automatic  oeal  otokers,  oallod  Ual- 
Atokoro,  that  ara  manufactured  by  Detroit 
Stoksr  Oa.,  Detroit,  Mloh.  In  aidttlett  M 
tho  doacrlptions  of  tho  otoharo,  ttfo  cata¬ 
log  hoa  pbotogr^hs  of  tho  wotblng  porta 
of  tha  stokor  and  rroos  ssirtlonAI  eiowo 
of  tha  stohar  that  illustnMa  tho  mauiar 
in  which  N  oporatos.  Two  pagoa  of  dia¬ 
grams  iff  tho  eatalog  shew  how  tha  atokor 
should  be  installed  In  twahra  dlfforont 
types  of  boilOFO.  Photegraplio  of  the  var¬ 
ious  installations,  in  which  tha  olohero  ora 
being  used,  indieato  tho  variety  of  moth- 
odg  of  fooding  tho  stafcon.  - - Nom  Ml 


INMNJtTHP  PtPMMi  gYgTgM  gATAtoM  \ 
—The  completion  of  Its  M'pogo  oataleg  of  ^ 
insulatad  piping  syotomo  to  annognood  by 
Rie-tvll.  Ine.,  Bathorton,  Ohio.  The  oata-  ^ 
log  Usto  iDnstratieno  aad  afmlAMMmm  of  " 
tha  company’s  Inoulatcd  piping  oyolsnw  ^ 
for  underground  or  ovoihood  uoa.  Ilvo 
saparsto  osetloaa  nmba  up  tho  eomploto 
eatalog.  They  are  ontitlod  FroAnat,  Ba- 
glnoaring,  gpooMoatlona.  Drawlago,  and 
Installation.  Baoh  sogtlon  has  a  tahbad, 
load  pegs  of  oosdanto,  aad  tho  onghoMiMg 
data  and  opociAeatlona  have  boon  bPOdiNI 
up  to  data, - - - - — — — — Hani  Ml 

r:3t 

PUMP  WfUATHI-A  U-pago  bulMln  on 
Fig.  3MI  two-otago  oaidrlfugal  pumps, 
with  horisontally  split  oaoo  asM  oppwod 
impalloro,  has  boon  prepared  by  Qoublo 
Fumpa,  Inc.,  ganaoa  FaUo.  H.  T.  Tho  bul- 
latin  glvas  dohdlsd  InfomMUon  on  spool- 
Aeatioas,  matwlato  of  oenstmotlou.  sad 
machaatcal  details  of  tho  puiags.  It  In- 
eludoa  parformanca  ourvm.  Lad  charts 
of  intarebangoahio  pofto. _ _ NSM  IM 


UNIT  NBATMI  PATAMNi-A  l-oMar.  U- 
pago,  salaa  eatalog  cn  prepallor  fan  unit 
hoatais  has  boon  pubUdbad  by  C.  A. 
Dunham  Oo.,  Chleago,  ftt-,  nianiifaotuiofo 
of  hasting  aad  oeoiiag  oguipmaat.  Tba 
bunotin.  No.  IMI-A,  oontolns  phalss, 
drawings,  aad  tochaioal  data  on  iho  oon- 
atruetion,  oppUeatiea.  sad  iaataUatioa  of 
tho  rodoaigaod  ualt  hootors.  — Nmi  ttt 


iimnnfAh  timbi  b— Mi.iT— latorvoi 
tiroors  Ota  tho  oubjoot  of  oa  I  gaga  buh 
latia,  FB-2iS,  affbrod  by  the  B.  W,  Craasor 
Co.,  Coatarbroah,  Oonn.  Tbo  I  oolor  booh 
lot  faaturm  aaglodad  Ytews,  daocrlgtiro 
aad  taahntoal  data,  wlilag,  dlmoaoiea.  aad 
houalng  information,  and  a  MM  of  Ita  oom- 
poay’a  raprooaatattvm . ...Nam  IM 
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Air  Conditioning,  Heating  ud  Ventilating 

93  WORTH  STREET 

NEW  YORK J  3,  N.  Y. 
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04,  Oat  ffwa 


MttooMllcpIlea.  OMtrpto  for  mfcUt  MpU- 
MttoM  ••«  «lM  Oiwru.  MCO  M  anfoilBii 


Uxtoor-outfow  iBBitrai.  ... _ ... 


OP.  fiM  taiinii 


Oa  ■ntta  m 


amt  Oat  tlay 


to  a  iMMO  al  tta  aalM  at) 
attttao  la  PttfaPilOOa  at 
da  ■aadi^  tad  Ala  OakHOi 


Ota.  Or  Krttta  Oailaat  Oa^  laa,  cai» 
I  a^  BL  It  a  a  U  aat  MaOi  aad  aWa 
^  MpaiOaiatdiafaaalaallaaaf taataai' 


taaa  af  atr  ttaiitaalaf  aadat  aaaaOa* 
tarad  at  Mb  plaat  to  aaaaaaaa«  if  atatatt 
MOi>  Oa^  Otdar  Orata.  If.  J..  aaaatoa* 
tattia  a(  ladartriat  aad  ntodtatoal  atoto* 
an  aad  arfUtt.  la  addUfoa  to  tia  ttltr 
Oftoatognaat  aad  dataO  toatohn,  prtoat 
tad  tfeat  aat  Itottd  ia  a  itaaddtd  aMat* 
ntr.  A  foatoaa  af  Oa  tataltf  It  a  taaMaa 
^  dtaattd  to  tOarto  o<  dtdtttton.  Thttt 
eiatto  taa  da  aaad  la  atara  dap  aaara* 
tiaat  to  taaait  da  atar  to  talva  jiaaHniiB 
rtltotaf  to  da  pantaat  aad  Inatallatton 
of  a  aardaaltr  itgttoa  tr  grOto  tor  aa  ato 
•MiltlMliag  rMMiMBMl,  •••••••MMi  Uf 


VMIt  taSisUflltoB  Mirf  WHHrtiS  M^MUt 
bataaaaad  feaatiag.  fht  Oln  It  aaaOaMa 
daaddit  a  aaaoaaiF  attoi  laaBaaaattitoa 
widtoat  atoafsa.  ..................Itoai  IM 

B 


ng^tirata  AO  aad  BA  aaat  toaa  gaa  awt 
battan  tor  lat  wator,  atotat  fcaatlag.  aad 
lat  wator  aaaaiy  it  laaiad  bf  Warditad> 
toa  Cara..  Marrlaoa.  M.  f.  tiM  bullatto 
aaaiiata  al  a  S'aada  fald>aal  whleh  maa* 
tratoa  da  imlta  la  atoa.  A  aataaray  el 
aaiO  aalt  eataiaa  da  raadaa  to  ate  Oa 
earlaaa  watodad  aartA  aaaft  al  addalt  It 


MUtTNOBBOOMO  I  OOOOl  BATA* 
too  at  Mae  af  water  haatort  aad  iaat> 
lad  bellan  to  eeanailed  la  a  gaiil  tmlaatert. 
laaMarbewnd,  looaa  laal  aatalad  ba  Part- 
ear  BMar  Co..  Breeblyn,  B.  T.  Via  aata* 
led  abewa  every  aiaa  el  wator  beater  aad 
headiid  bailer  aada  by  da  aeaipaay,  div* 
lod  apatldcatleat  aad  trade  priaaa  for  all 
ataaa.  Tba  aatalad  waa  aadt  looaa  laal  to 
Oat  Btaaature  eaafibe  added  wMbtet 
dOHeuitr. _ - Maai  tia 


lilitas  iM  iMtiitetf  tar  Mtii 
tjrp9  Ifetaiif  ttiMi  pMpw  ipMUlM* 

Ueaa  el  apaatoton  tor  radtoitoa.  bet 
water,  «MI  ataata.  A  ttont  tor  eatoi  aalt 
^ta  da  vartota  itaaatoetoi,  to  laiiita.  tor 


OXOLAMIOB-Vla  deride  el  evaperaOva 
coadtnaara  to  ttpialaei  with  a  eat^nvay 
illaatrattoa  aad  eotalraetloa  detalla  la 
eatolad  Me.  MB  avallaUe  Crom  Aaate  la* 
daatrlea,  latn  Jaakaea.  Klab.  Xaeladed  to 
da  aatoled  are  aertomanea  ctirvaa  far 
teleetlad  aalta  to  tiae  with  eldar  Fraoa 
or  aataaate.  . — .......... - Han  tto 


aMtoad,  aad  aiaaaae  ftoao.  latoraaltoa  to 
ton  laclaied  ea  da  aaaat  Mae  al  ban  art 
far  raaldeallel  raaatoaaMtoto,  ^..Iton  ild 


aataldd  daaarlblitoi  eatMaade  antorato  far 
beattod,  lairidaatotoa.  aadatoeaadldaatad 
baa  beta  irtleatad  by  tdbtte*Beddaaa  IBe^^ 
trie  Ce..  Bt.  Leata,  Mto  Hm  aatotod  am 


BldOWOBB  ANB  BXMAUdTBBd  lUAM- 
TBATdB  A  ttlecUea  of  btowen,  aa* 
beatotra.  toat,  aad  taaf  vaatHtteta  are 

inaatrated  by  yhetodntoa  In  t  broebare 
avtOahle  toaia  Oeatral  Blewtr  Oe.,  Mar* 
toa  Orove.  HL  Vtoe  fraat  eever  dtaarton 
t  yrataure  blower  tor  eerretove  gatet: 
It  atoo  Utto  the  blewer't  tpectdoottoat  aad 
tBpltaetlont.  The  Ittt  ptat  etoilbitt  fear 
yhatodrtpht  ot  lartaflttlont  ol  tba  eom* 
yaay't  ladatortol  blawtta.  — ....Nan  tto 


ttoto,  apan  ditnaettotoi.  raiaya.  praanrt 
tad  ltodreiilie*teOea  toMtparatim  tea* 
Mato.  Dncrlptleaa  an  atoe  toaladad  af 
untrato  ler  alt  aad  faetoiad  tyttoaw  af 
bath  warn  air  aad  had  water  haattad- Baa* 
tured  by  the  ntolad  an  On  ittepaayt 


BOMiintl  BOtOBIBBl  0Oli.>TVPB 
■POAV  BONtnaONPICB— Detailed  lafor* 
antton  on  eoU*typa  tpaty  dtonanldUton  la 
eeatalned  in  aa  a<pada  balletln  avlalablc 
man  tbe  waniileatMrer.  Mario  Coll  Co., 
at  lAuto.  Me.  latoaded  la  tbe  buUetla  are 
oontplato  data  ea  dw  aenpoaeata  aad  par* 


zMtntt  tnttt 
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apeetoptad. 


abaraatarlattoa  af  the  aatot. 
drawladr  af  ataadard  arraada* 
d  toatnictton  tor  ecdarted  ar 


OATAIiOOdto-A 


»-A  BHpaae  aatalad.  W 

Intonaatlna  an  Ual*yie 


aad  laatandalar  eadtod  ntnrna.  to  avail* 
able  linn  Barber  Oalaian  Ce..  Beaktoed, 
m.  Ia  addlHna  to  f ntrlbtod  the  flifiiant. 
the  cetatod  Iwrbnlet  dlnwatlea  dnarlada. 
ardorlad  lalonaaOen.  typtaal  totttotatlaa 
matbedt,  aad  parfonaanrt  data  that  par» 
atota  tbe  tndlnetr  to  detenalae  tbe  re* 
aalnmenta  el  tbe  inatallatloa  arblle  tba 
job  la  to  tba  layeut  etna. - Nan  Ml 

LOOBIBATtWO  PIUI  It  BaOHAMIBB 

Balletla  las.  a  l*pada.  S*eoler  boUetla 
wbleb  dttfrtbtt  Mely*tpray*Keto.  a  aaat* 
potiadad  dlapertlen  el  mlcre  lae  laelyb* 
daaam  tttnilltde  la  a  aell*pnaaartoad 
aeeeato*type  tprayn,  la  available  frem 
The  Afoba  Carp.,  dtamlord,  Cana.  The 
buUatla  deaerton  tbe  funetlona  ol  the 
labrieattad  tba  aad  tot  advaatapaa  la  la* 
daatry.  Incledad  la  tba  bulletin  are  gaa* 
eral 

pUeatloa  proeedaraa.  ............^.IMn  Ml 


Treubiat  caand  by  tbe  utUtoatloa  el  bard 
aeter  aad  tH*  nultlple  eooaeaBlea  eOntad 
by  earing  then  are  tboroaghly  dlitantrl 
la  a  eoaaprebaaalve  ia>paae  buUatla,  Mo. 
ltoa*A.  relaand  by  The  Panautlt  Oo.,  Mew 
York.  M.  Y.  Tbe  buUoOa  liata  aeveral  la* 
duttrtot  where  ttean  aad  water  ne  at 
importaaee  and  abotild  be  ot  iatoreat  to 
eaglaaen  daellag  widi  water  peobtoaaa. 
tpeelAcatlont, 

aad  typtoal  InataUattoa  pbotograpba  have 
been  Included.  .............. .....Nni  ttl 


TWBLMB-PAtoO  BOOMI.iT  mOUtMBB 

-*-A  IStaga  beeklet  eatttlad  Thia  M  ae* 
AlBeo.  daaerfbtag  tbe  coinpaay*a  blatory. 
produeta  aad  ntaaulacturllM  laelitttoa.  to 
enaeuaced  by  the  United  ttatn  Air  Cea* 
dltloabto  Corp.,  Mlnneapella,  Minn,  The 
two-ceier  paaiphlet.  Mbarally  llbiatratod. 
traan  tba  cewipaay’a  expaaalea,  pregrtn 
aad  contrtbutloaa  to  the  iaduatry  eiaoe  ita 
founding  la  ItM  under  tba  erlglaal  anna 
AreOa  Nu*Alre.  Atoe  laehidad  are  detalto 
'4d  tba  eompany't  beating.  ventUattog.  totd 
tor  condttlenlag  predaeta. - - Jton  IM 


POPMT*TVMS  OOUBP  VAAVOB-A  fear* 
page  folder  entitled,  Popptt*t|^  Belief 
Vahraa,  catalog  V*NBi*A4i,  la  laaued  by 
Watta  Begulator  Ce..  Lawraaee,  Meat.  It 
eornpam  the  fun  type  aad  fully  auto* 
matle  typo  rallel  valvaa  aad  Intteduen 
tba  eoaapaay’a  eateaalen  type  tbenno4ube 
whm  to  replaceable  arltbeut  rtatevlng  the 
vahre  fron  the  Uae  ar  deetroylag  prettare 
aettlng  of  vtove. - - - Nan  IM 


PObBOa  ANAAVtOt  TWBINO  tTIBAt-* 

Inleraiatlen  at  intamt  and  value  to  ea* 
glaean  aad  deatgaaca  ataattotod  with  the 
un  at  tubing  tor  elevatad  tenaperatwte 
and  pretture  aarvlee  ia  Included  ia  a  data 
toldar  pubUahad  by  Titoular  Prodaett 
Dtv..  Tba  Babaeab  A  Wlteox  Co..  Bearer 
Falla,  Pa.  Tba  folder  abawe  tbe  chaailaal 
aaalyan  of  tbo  atondard  earboa,  allay, 
and  atalBlaat  tubing  atoato  uaad  In  aueh 
uaraioa.  It  to  trota  ladaaad  to  anoelato 
grade  aad  AdTM  neeUtoattona  tar  tba  ia* 
dividual  tubing  atoato  Involved.  For  ready 
lefereace.  tbe  bulleUa  atoo  liata  tbe  AdTM 
tttbiad  aad  pipe  apaaldcattona  by  nuaibor 
aad  titte.  Ceplea  af  the  toldn,  TDC  m. 
are  avallabto  upon  requaat.  ......Nan  10 


.A 


•nmmwuawm  mm»n  MTAMe-A  n. 

•dttta*  if  Mi  M>9afi  MMMral  cal^ 
loc,  Murnbar  lA  poMMM  m  a  eondaaMtf 
but  anupMi  protatt  guida  fov  Mm  a»> 
gbMar.  baattut  jautfactBi.  aa«  MubMaat 
ia  aimouucad  bjr  Kaaraaaa-Moaa  Carp., 
Kiwauai,  m.  ladas.  Uluatratloaa  and 
taMaa  aia  ae  anraagatf  aa  to  pcealda 
meatb,  aaap  to  raad  rateranea  daU  from 
eavar  to  aaaar.  It  aaatalaa  tba  lataat  and 
aMat  cofBplato  tafanaattoa  oa  tba  antlra 
Itea  ot  tba  eootoaajr'a  blah  aad  law  ana- 
*aia  ataal  ballan  far  nammarnlil.  tmlua 
trial  aad  raaktoatial  iiaa.  Alaa  includad 
an  full  daaeriptioaa  and  iUaatnUoaa  af 
wator  haatiac  pradwta.  bath  dMaeP-Mrad 
aad  atonsa  tppaa  aa  waU  aa  ladlnet 
water  baatlag  eoUa.  Pagaa  oa  baiter  aup> 
port  braakata.  amataral  steal  nirptmiliia 
aad  ladaoad  draft  faaa  aa  wan  aa  ptotaraa 
of  tptoaal  bolter  iaatallatioua  ntrmplali 
thia  tacbaUal  toaBual  _ _ ^Naai  IM 


VAI.VB  MMPAMIUM  •NAMT'-A  nter. 
aaca  manual,  nw  fblrbaaka  Vahra  Cam* 
parlaoa  Chart,  tor  apaaifrlag,  ordaitag. 
aad  uaiag  braaaa  aad  iron  b^  ralaaa. 
ia  avallabte  fraaa  Tba  Tairbaaka  Ca^  Maw 
York.  K.  y..  Buawfaeturara  of  rabraa. 
tniaka.  caatera.  aad  wbaala.  Tim  "“tual 
la  orgaaiaad  bp  amaufartarara  aad  aa> 
marteal  aaauanaa.  aad  baa  abarta  that 
datatt  tba  aootpaajrli  broeaa  aad  Iroa-bodp 

teadtav^atn^aatem^  vabraa  of  otbar 

—PM—  MMAMAMC  PIPIMM  —  Paaap 
wlaa,  tba  itorjr  of  Anaconda  Tppa  M  Cap- 
par  Tubiag,  a  M  Bua.  Kadacbroma,  aouad 
amtioa  atetun.  to  ralaaaad  bp  Tba  Amarl- 
eaa  Braaa  Co..  Waterburp.  Cean.  Lowall 
Tboaaaa  aarratoa  tbto  aaw  n-miaata  dba. 
It  daawnatratoa  adaaatagaa  of  n«a-niat- 
lag,  Ughtaraidht.  aaailp  aaaawbted  aoppar 
tabaa  tor  aaaitarp  draiaaga  apatama  in 
daaaaatie  aad  oommareial  pluaabing.  Ia> 
ataltettoa  aatomnoaa  of  rarloua  aoU,  waate, 
aad  vaat  Uaaa  an  abowa.  Priata  an  avaU- 
abto  witboiit  charga  tor  abewlng  baton 
profaaalnnal.  aonrloa,  tnda  aaaociattona. 
or  oOmt  lataraated  gmna. _ ^.Maai  tM 


■mXMTIM  M— — NMMIMA. 
TIMM  M—WIM  PM—i  MuUatia  lU-LB? 
A,  arailaMa  froai  Aurora  Puatp  I>iv„  Tba 
Maw  York  Air  Brake  Co,.  Aurora,  IIL,  da- 
acribaa  Apaa  Matte  oendanaatiaa  ratura 
ualta.  lor  baatlag  spataoia  with  nttaga 
from  gaa  to  Wjaa  BDB  and  praaauras  up 
to  aa  pal.  Tba  4-paga.  S-ootor  buUatia  da- 
acrlbaa  tba  oonatruction  of  both  tba  Wm- 
ptea,  aingla  pump,  and  Ouptex,  tarin 
pump,  modate.  Tba  buUatia’a  aatoctloa 
iablaa  tor  both  tppaa  laeluda  diawaaloaa, 
naparWiaa.  waigbto.  aad  eoadanaad  apaol- 
Oaattoaa  of  tba  eoavlate  raaga  af  ataao 
arallabte.  Tba  buUatia  ia  iUuatntad  with 
pbotographa  of  both  modate,  and  with  aae- 
ttaa  dnwiapi  aarnaapanlid  bp  parte  Hate. 
Ulan  mtm  ateo  lHuatnUona  of  flto  oorn- 
paap'a  otbar  puaapo. - Nan  Ut 


NMW  LMMIM— ■  BBlUIMt  PAN  — 
—  A  U-papa  broakun  finrlbtog  tba 

aCaeta  af  lumlnoua  oailinga  on  U^t, 


tnaua  CaiUnga  Ina.,  Cbloapa,  J3L  gaattoa 
i  of  tba  pubUeatioa  Ubrntratea,  dlagraai- 
matleaUp,  tba  gir  dtetribution  chambar 


obtatoad  bp  uaing  tba  aaibag  ia  air  oon- 
diUoaad  roonto. _ _ _ Nan  ta 


3.  ■ 


NBATINM  AMM  nnfiPi  wii  n—tbui 
PM—  Map  A  oonetea  pnaautation  on 
bow  to  boat  and  baadla  boavp  fual  olte 
for  un  in  tba  burnan  of  bolteni,  fiimaan. 

and  pnaiaatng  aputpnaaf  af  toduatrial 
•ad  aaonMeulal  pla^  and  buOdlaMi  ia 


ghran  ia  BuUatia  MM  laaued  bp  Pnfaend 
Utinttea  Mfg.  Oaap,.  Maw  Yark.  M.  T. 
Than  to  ateo  a  daaerlptlaii  on  tbo  oona- 
poaiTa  Blbbon  —N  nmMmd  of  malntabi 
tag  the  oil  in  tba  Una  from  tba  tank  ta 
pumpahia  caaditioa. -  — n  — 

B— ABTIN  USTP  Mb— Ml— T  MPMMT 

—  Bultotin  tat,  abawing  haw  nouat- 
iag  maebinarp  inanana  predaetten  aul- 
put  and  lowar  produetlea  eoata,  ia  anN* 
abte  Iron  Barrp  Contnta  lae..  Watartowb. 
Maaa..  nuuwfaaturaaa  af  abaak  aad  a— a- 
tlao  taolatton  apuipnant  Tba  buUaUa  atee 
gtna  a  aununarp  af  toa  tppn  af  Barrp- 
maunta  wbicb  bava  baaa  anginaarad  tor 
varloua  maabtatea.  _  ,n-Nan  IM 

•TBAM  A—  NMW  —  MPB  IT-A 
aula  rafraNwr  ooam  ia  Pto  un  and  apaai- 
fleatiaa  of  ataam  tor  baatlag  la  pubMabad 
bp  tba  PtaoM  Baatlag  Bbulpniai  Maau- 
toeturan  Aaaoelattea.  Cbteapo.  m.  Tba 
id-paga  baoblat.  aalttted  Wbat  Tm 
Sbottld  Know  About  Modorn  ttaaai  Boot- 
lag.  aterta  with  a  aoottab  an  boMo  atoam 
phpaln.  and  daaorftna  Iba  abaractorlatiM 
ataam.  ralatiag  Pteta  to  apaoUte  aPl- 
elaneln  and  advantapn  to  Individual  ap- 
pUtattana.  II  eut—n  tba  Ippn  af  build- 
iaga,  apttipnaat.  aad  boating  raquln- 
manto  aamd  awot  atnninnlaallj  aad 
aPleteatlp  bp  ataam.  Pnbtena  af  »«^M«»g 
control  maiataaaaao.  repair  aad  »ltan- 
tloa  an  atea  glaauaaad  ta  datail,  with 
relation  to  oonHnoalp-uoad  baatlag 
madlums..... - Nan  IM 

MPPMINATIPM  MAMVAb  AMB  PATA- 
bMM— A  il-papa,  laator.  camblaattoa  a»- 
glaaariag  maanal  aad  aatalag  daaeribn 
tba  pipa  connoctleaa.  untana.  aad  blaadar 
vaivaa  manullaetund  bp  Onp  Tool  Co.. 
Bouaton,  Toa.  Pio Bribing  a  Bonoapi  of  all- 
atool  ooaliag  with  •  pnoanra-oldod  aoat. 
tbo  book  Mwwa  bow  tbla  prindpte  boa 
boon  taeorporatod  into  •  pipo  oonaoction 
oad  uBlea,  oovorlng  oaaaoetlon  rangea 
from  Ml  to  U ia,«  oada  vont-dnla-bloodor. 
la  odditlOB  tbo  book  gtvn  date  oa  eoa- 
atnwtlon.  apaalHBatteiiB.  dfmaaalan.  and 
pTBOBura  ntinga - - - Nan  — 

PA—IHLAT—  MIBMPTBIAI.  MBATIMP 
PBMUIPPMBIfTP— A  allda  cateulator  tor 
aatlmatiag  alaeirle  baatlag  nputranaata 
la  avallabte  from  Bdaria  L.  Wtegaad  Co.. 
Pittaburgb,  Pa.  Tbo  pockot  alaad  aOia 
chart  ia  uaod  for  esttateUng  oitbor  in- 
duatrlol  teak  booting  aaodo  or  oomtort 
booting  nquirmnoata  of  noma  in  offiooa 
or  faetorloB.  Kilowatt  copooittot  can  bo 
obtained  bp  uoing  tbo  dlmonaloBa  and 
BpaciAeatiana  of  a  Jab.  ............Nan  tM 

BMUbBTIN  APMlir  PNNIPB  T—PP-A 

bultotin,  NO.  lU,  ia  avaitebto  fron  Kritiar 
Badlant  CeUa,  lac.,  Chteago,  HL.  axplaia- 
iag  tha  taatallatioa  and  opanilon  of 
Snnad  tubing  for  radiant  paaot  boating 
inataltetieno.  It  diaitoaaa  in  gaaaral  tarnM 
tba  laataltetion,  opantloa  and  advaatagaa 
of  radiant  poaol  boating.  IM 

MWlOP  P—  WMPIWdIPBg  An  l-paga. 
•M  a  ll-ta.,  buptag  and  aaUing  guida  ta 
teauad  bp  Graat  WUaen.  Ine..  Cbteapo,  BL, 
to  wboteoatera  to  tba  haatiap,  plumbing, 
air  coadltlontag,  and  vaattlatiag  tradn. 
Tba  guida  la  dnlgaad  to  tall  tba  whola- 
oalar  BBhat  tba  aaaapanp't  paddnato  la— 
Uka;  what  tbap  an  tor  aad  when  thap 
an  uaod;  thalr  BpaaMteattoaa:  aad  wbat 
aack  of  tka  pradneto  wUl  aaot  him.  in 
additiBB  to  raaaamandad  raoala  prieca. 
Tbo  front  papa  baa  an  iadaa  bp  produat 
asan  aad  daoar^tioa:  tba  book  paga  baa 
tabln;  aad  tba  nnaiaiar  of  tba  gukte 
— awo  ptetum  af  tba  paadnato,  brtef 
atortaa  af  wkan  aad  wkp  thap  an  uaai, 
Miipptag  WBlgbto.  Hat  peton,  oooto.  aad 


ANN  PKNA—nr  ■TlflMi  la 
bnekura.  anlilan  to  aid  aoanpakln  In 
aatoetiag  and  taatolUng  corraalan  praaf. 
poiMthaiteM  vMiiteiiM 
tama,  la  avaitebto  Inm  Amartcan  Aglte 
Carp..  Badford.  Okto.  Tka  pnrpBai  at  tka 
Utetnkm  la  to  anahla  inn  to  ai—l  lha 
da-tt-peunalf  tntta  ta  tantalltap  anok  nw* 
team  bP  ««-«*»a  atafatertntad 
aad  attlapB.  Oao  aaatton  iUnatmtat  and 
daaertbaa  vartoua  poaolMa  aonplato  taatol 
tetloaa.  aad  axplataa  haw  potaatial  uaara 
can  datanalaa  tba  pnuititp  af  matorlala 
naadad  aad  tbair  aoat  OvaraU.  tba  bro- 
ebun  covnn  auak  aompanaata  at  palp- 
atbpteaa  iaaaalan  duatlag.  duct  —topa. 
axbauat  boodk  caaMfugal  tom.  and 
waatbn  capo.  Aatuai  pkatograpba  nr  aMwr 
polpatoptena  vaatilaltag  aad  aadwuat  apa- 
tema  aad  nBtapaa  aaN  an  ateo  Includad. 


VimiPIW  TM  —MIT  Bl— 
-VitrUted  ttte  oondntt  tor  7  flupri 
iaaulatad  piping  ia  dteawaai  In  antali 
Bvaltebla  fnaa  Plaam  Cnainit  Otv^ 
varaal  Pawar  Oaqp,.  Ctavaland.  < 
Tba  tPitepo  antalap  plvaa  tba  mmt 
ttona  of  vortana  atn—tka  and  tppa 
Uto  aondoU  ta  additlaB  to  dtaaMMag 
■PPUaalioaa  of  Pm  awiduit.  Ttmm 
brtef  dtaanaaien  la  Mm  latalag  op  pm 
rtena  aanatruetten  foatuma  af  tha  MM 
aad  angiaooriag  date  and  dfnal— a 


WAT—  MUCN—  V— VP-4tetolte  Of  tba 


tooeidflotteao  and  iaatoiiottoa  of  a  n**«rg 
valvo  dooignoP  tor  uoo  with  Mte  A.  O. 
PaMlb-Burfcap  glaoNtaad  — ^iT-riit  wntor 


boater  an  givan  in  a  bnllatla.  CM. 
pwparad  bp  Pmanaglaa  »v„  A.  O.  — 1 
Carp..  Konkaltaa.  m.  Tba  buUatia  do- 
■cribaa  tbo  mtalag  valva'a  amplopaMal  In 
providing  iM-dop  aaaitiaiag  rkna  wirtor 
plua  gaasral-purpoao  water  at  tba 
paratun  doairad  ia  amall  aad  madlun 
raatanraata.  _ _ Ml 


PBWAMB  PJPPT—  **Tirt  TngikBar 
teg  ubtea  that  aimpUfp  Om  aateattop  af 
clog-proof  Fluob  JClooa  oowago  ojaatora 
an  oParad  bp  Cbteapo  Pump  Co.,  Chi¬ 
cago.  UL  Eaanipiaa  an  givoa  lor  dotea- 
miaiag  too  iaPow,  dteokarpo  booda.  aad 
tppo  of  oowogo  ajootar  to  un  ta  uadmr- 
grouad  muateipal  lift  atottena,  toduatrial 
applioatlona.  aad  bulldtof  trrftnllatign, 
Buob  M  betete,  apnrtnMat  buOdlapk  tpd 
railroad  atotioaa.  ..................Nani  M 

ItfPMMT—  Pt—P  m  BH— BIB—  CnU 

pumpo  doiigiMd  apaaiWaany  for  air  aondi- 
Uoniag  aad  rafrlfantlon  toataltatiana  no 
daanrlbad  to  a  aatalag  avaitebto  in  nLan- 
caatar  Pump  and  Mfg*  Oo-,  tea.,  Lanaaatar, 
Pa.  Tba  catatep  baa  bob  ovarloadtog  por- 
fermanco  curvn  and  Iteto  tbo  apnidea- 
ttona  ot  toe  pumpo.  It  dlicuain  too  nnat 
improvomonte  to  tbo  doalga  ot  tbo  tppo 
M  unit  pumpo  moaufarturod  bp  tha  oona- 
PMT . . Non  Ml 


imUTT  PAH  a— ABTNI  ANN— HP— 

—A  bultetto,  Zte.  DPAtPC,  frmrIMHp  tba 

raoaatlp  annaunoai  n-daaipaad  aad  on- 
paadad  Uaa  af  attUtp  faaa  Ig,  avaUabte 
from  Tha  TTana  Ca..  La  Ctmm!  Wte.  Tba 
tt'papa  bultetto  daaeribn  to  dateU  too 
advantapn  of  too  now  boU-drlvon  aad 
dlroet-drlva  natrifugal  fane,  ttiair  aan- 
struettan  Intum.  aad  opaeiai  teatum  for 
apaetda  tppn  af  applteattena.  Mara  toon 
half  af  tka  booklat  ia  davetad  te  Ian  aa- 
laatten  date,  aad  to  tote  aoatioa  than  an 
oapaaNp  tabln  tor  aU  aian  and  tppaa. 

roughtoMda  dkaonatoua.  and - 

q>aa4Pantioaa.  ............ _ .....Hmm  Ml 


MMI  *  TkanaH  Cw*..  Mmt  T««%.  M. 

is  •  MBWlMa  «f  Mmmihm 

b*  «<  Mto  to  walilHg  sadMsss  sM  atksts 


wtotonc.  TMs  stotos  •!  stoslsii 
dsMstoas  4m  mMtm  Vm  to  Mmm  «tot> 
Mstos  fto  an  MritoM  to  MSB  M  Mis  MMl 


steoac.  >!»<■  and  liM  plp«:  «to  toras 
ovtsr  dlsBMMr  toto-  CMhsr  tsbtos  pcMrito 
tots  about  OH  msU  tobtog  aad  sastog,  to' 
aartotf  totet  saslag.  aai  stoagati  totoa 
toga,  wator  wall  rsaassi  aag  drtftag  giga, 
watar  watt  satoag.  stgaal  gtoa.  lafrtoasa 


gtawa  hato  aashaagar  aag  snail stosr  tab> 
lag,  aag  wrwaght  irsa  staadari  walght 


BgasMs  Mtolato  gsvab  atostradag  Ito 
stosi  ggd  laar  allaf ,  aaB  utoa  igr 


tha  tablaa  Is  lalannatlea  abaat  wtaugbt 
InmfB  ghJtoeal  ebataotoftotlas  aad  spaalal 


aad  bata  atosi.  ahaataBM  mB  I 


alatiss.  odB  stoadatob,  Maattltoag  autto 
tags,  aad  otdartag  pMcsdurs.  Tha  aatslog 
eaa  ba  sbtstasd  bg  anrtttag  an  asatoaag 


sshools.  aad  asCagss.  will  bo  lalgfastad 
la  tlia  aim  baaauss  ol  Ms  gtaatteal  ag- 
gaoaeh  to  tba  aptotoattoa  aad  usa  to 
aastal  iraadng  in  tha  alaetrteal,  asaahant- 
aalw  aad  aistoi'tsli  hamHIng  flatds.  In  ad' 
ditioo.  too  lha  Ttoars  aaw  aad  dtOsaant 
sggitoattoaa  to  matal  framlag  la  attar 
fltods,  aad  traats  tha  audiaasa  to  a  look 
into  too  latttia  wtaasa  too  firasatag  Is  ag' 
gUad  to  too  aoastruetloa  to  aa  aattra  attg. 
la  n  adaatas.  tha  Uai  shaars  tba  toeb' 
faataroa  and  advaatagsa  to  tba  fraa^ 
tag  agatom.  Tba  flha  Is  balng  ahawa  at 
4’;  tba  eompaag's  dtotiibutoia*  sbaar  taoaas 
to  grinalpal  altlas.  44 


A¥dllJ>toi4~»ratoitol 
lag  is  too  litis  to  a  tap 
tosaa  amolas  gMsaattoi 


IgatoV  Wald- 
to  afpslaa  to 


aaldad  sisal  amahtoa  garts  aad  BMdhtosrg 
MrinaWs  toam  Hm  liasala  Btosirta  Oa,. 
Osasiwto.  Bhia.  Tha  gnaatlaal  itoarMstisa 

MMTM  nmHni  IMIIs  WWmVMV  Ww 

a  arald  atog  ba  salsalaisd  la  asato  stigtt' 


-A  it-giMa  ballsWa.  Ms.  «»,  oa  tos  aaa- 
stniotlsa,  agtolaatloa,  satoattoa.  aad  gOT' 
fotatoaas  to  its  gss  trad,  sntt  baatoia  Is 
atosrsd  bg  Modlaa  Mfg.  Ca^  Kaelaa.  Wto. 
grlatod  la  eolor,  tos  ptoMtoatton  aialras 
aatsaslas  uas  to  autawag  aad  atoMas 
drswtags  that  lUuatrato  toa  faataras  to 
tha  hast  aaahangsr,  toa  buMM,  and  otoar 
ooMgaaant  garls  to  toa  haaMrs.  Ztoasa' 
siaa,  atogbM/  aagaattlaA  aad  saggaalioas 
for  loeatSag  too  ttalt  baatars  an  aovand 
la  dataU  bg  draarlags  aad  ebarls.  Otoar 
Csatans  aoaaasd  bg  tbs  bnilatla  an  tha 
nana  toa  light  walght  ganalts  fast  aad 
SMBoatinl  faMtallatloa;  whg  tos  hast  aS' 
ahaagas  dssign  gnasotas  fast,  aalfona 


Is  ass  stsst  la  host  siwsHagss  in  ssas* 
sssina  with  asst  Iraa  aad  haw  is  ssatni 
ilstsrtlBB.  A  tgglsal  pnhlcai  4  wasind 
out  Ito 


fOtwIlalhMs  skswiM  iMlaDslisa.  daalpi 
aad  IMS  to  aigtaSag  air  dMMMs  aad 
asssssotisa.  Is  iasasd  hg  dasMSSlsI 
gantlaa  to  AMSslaBi  Vaw  Task,  M.  Y. 
Tha  wisBhsl  has  a  agsBto  ssatMo  sa  high 
nlaattg  units,  whish  li  to  lalsnst  Is 
arebllssiB.  aasaultoig  aaglasaaa,  gsatias 
tors,  sad  stoars  la  toa  air  snsillltntng 
■tod.  It  ton  grsssnts  datallad  Inf sfiaatlan 
aa  tba  nlaatlon  to  ahr  diBussrs  far  varl' 
ous  taatallations,  lasludlag  snaaHsratlnas 
to  toa  osuad  hmis  to  toa  air  dIBusors. 
Along  with  drawtags.  ghslngiggiis  aad 
autawag  vtswa  to  dIBusars,  tos  soanual 
offan  tabMa  aad  toarts  ohawing  data  aa 
dssiga  aad  garfonnanea  ebaraalsftatlss  to 
tos  aoBgMBg's  pro  dusts.  DsseripBana  to 
sash  gisaa  to  agulgmaat  an  sosswganlad 
bg  BgaslUsstlon  tablaa  to  tba  dlBanat 
slsss  svallabla.  aad  ghatograghs  to  ■neha 
lasts  dananstnta  tools  air  dtsHtotoioa 
pattaras-  . . . . ....Uni  Ml 

MtoM  MM  •ATAUM— A 
paga^toanual  anUttad  WMught  Iraa  Pigs 
f  Btalirg  and  gontiitnUig  taokalaal  tafasasik 
tlon  mduantlg  nguMad  hg  arahtlsats. 
siMlnoars.  glglag  santiasMss.  hnildan. 
malntsnaaoa  sttosslhlandaMB.  and  sBmt 
spsaldats  to  gkx  mM  tublag,  hgs  boon 
pttbUahad  bg  A.  M.  BiMn  Oo,  PtUBnirgh. 
Pa.  Mon  than  M  ssganla  tablas  list  stn 
and  dhnaaalsna)  data  to  wngght  Inn 
sips  and  tuhntsr  gndnats.  Othas  tablss 
noord  dhnaMisas  to  sBm  in  fnsttsna  to 
an  inab.  daahnahi  to  a  last  aiutvtosnt  Is 
iBshaa  and  fnetlons  to  an  ton.  agd  dsai> 
mal  atulvtosnts  to  fnsttsna  to  an  inah. 
Ohta  tss  sMs  prsridsi  about  win  and 
shsst  matat  gagaa.  Asw  to  watsr  la  gal> 


tos  unit  hsslaas  la  otoar  than  strtetlg 
haotlBg  spgIlsatiwnB.  Tha  sonaparathro  Ufa 
sapsetaacg  to  tos  ststtosss  slasi  hoot  au* 
ffhsagsr  aad  burnar.  as  ooagand  la  adhar 
Biotsla  frsgnaatlg  ussd  far  than  aMol 
parls.  Is  Shawn  la  sas  to  too  eharts.  Tha 
avallabIBtg  to  hast  aachangsrs  in  state' 
Mas  stssi  or  ahmilBlssd  stasl  Is  pateMd 
out  to  tos  hdOstto.  ghsligiuphs  dt  lh> 
stallatlons  Whan  too  hsatars  an  asw  to 
un,  nanas  addrassas  to  tha  sasU' 
gang's  rognaantathras  la  too  ttoltsd 
Btstn  and  Canada,  and  othsr  products  an 


BATAIdBA  BB  MBBNAMKKAI.  AM  Plh' 

TBBi  glasd  paaal  and  traraltod  aurtato 
air  Bltsra.  dsstgnad  aad  maaufaatund  bg 
Trton,  laa.,  MSKaas  Boolia.  Pa.,  an  toa 
•ubjast  to  a  It  paga  aataleg,  If'is,  pub' 
Ushad  bg  tha  compaag.  T^a  eatalog  In' 
eludaa  4m  bMMrg,  tba  prtasl^  to  opar 
atloa,  aMhoatlona,  gisw  Mat  nMtbods, 
MUtoiaarlng  data.  doMSIptions,  aad  tug' 
gaatad  spaalflcatloaa  to  toa  OUora.  It  araa 
prapand  as  an  aid  to  arahitaoM  aad  angU 
naan  arho  bon  tba  naponslbilltg  to  aa- 
MatoM  ilMra. _ ..Jtani  lit 


BLB4TM4  VAAVg  BATALOA-A  ganaral 
catalog  to  IM  aolanold  agantad  valaaa  M 
°  pubHBiai  bg  Minnw  daetilB  Vtova  Div. 
gkionar  Cback  Co..  Now  Brttato,  Conn. 
Tha  MMlag  daacrlbaa  flra  basic  alaetrte 
asdvaa  and  dlaeuaaaa  toalr  paMibla  ratte' 
tloaa.  It  alao  aapialna  how  to  ehooio  too 
oomot  vahro  lor  varlouB  appUoatMoa.  Tha 
la  anittan  to  SMMktaSbnlcal  lao' 
guaga  and  M  lUuatntad  bg  photngrapha 
and  aharts.  It  la  aaaanpaniad  bg  a  pton 
list  arbleh  M  sroM  Indsnsd  for  gultoc 


Tha  iadlvMuol  tablaa  tatouda  al 
dlmanaloasl  data  for  standard 


plpa;  stwadart  wutgbt  tonadad  BhO  pipa; 
buttwsHai  otendsid  walght.  ftate'snd 


and  Itoa  plpa:  butt 


PIUI  TIU41  BTBIIV  BP  PBAMIIMI  A 
ts  UMS  oolnr  and  sound  Motion  pMhm 
antitlad.  Tba  Bkg*s  Tba  Lhult.  M  batag 
nlaaaad  bg  PnMtrut  PndosM  Co.,  Cbt- 
eago.  SL  In  pnparatlan  for  a  fun  gaar. 
toa  aim  Mils  toa  baale  stmrg  to  Itelatrut 
matal  framing  to  ooler,  aartaou  snteis 
tloa.  muaM  and  spaalal  aBaata.  Mr.  gtrut 
an  anhnaSad  abanatn  rapnaanttog  tha 
franUag.  halps  to  daoMnatrato  to  datall 
tba  ahannala.  parM,  and  atttegs  to  toa 
ISamlng  ayatom.  aad  M  ahow  toalr  fanc' 
BOA.  Ca^naata,  arahIteoM.  oaadnolaia, 


—A  SBags  brocbun.  BuUstln  42,  lasuad 
bg  Unltad  ElastrM  Oantnls  Co.,  WaMr- 
toons.  Ifaaa.,  daarilbss  aad  UluatnMa  a 
ncantlg  davalopad  toatrumsnt  dsalgnarl  to 
oonirol  and  todicata  tba  tamparaturaa  to 
gaaaa,  Uqulda,  ar  bet  plataa  eror  wlds 
rangaa.  Tba  braabura  gina  tgpMal  appU-  g 
eatlona,  aad  too  oogtenrlag  AMo  soqphMd 
bg  iaslguars.  ..M...~...............~lteoi  Ml 


LAYB,  AMB  VAhVBB-Tbroa  buUatlna 
aad  a  aparldcatlon  abaat  an  poUlahad  bg 
ftMuatrlal  Ohr.,  Mlnnaapolla-HonagwaU 
ftaguUtor  Oo..  pblladalpma.  Pa.  Bnllatto 
lUS  dsssribM  paauamtte  controUars.  toalr 
appitoattona,  and  bow  toag  work.  It  alao 
dsssrttaa  paaumatle  tnnamlaalon  sgaMma 
aad  aanada,  ntM  aad  otoar  totoroott' 
aaetad  aantrol  agatama.  Baaldaa  tola  In' 
formation  for  tha  todaatrlal  daalgnar.  tba 
buUstln  alao  contains  psnatleal  Inforasa' 
tlsn  far  plant  aparators  on  bow  M  tune 
pnaumatlr  oontnllon  to  a  pnnaa,  how  to 
introduca  manual  adjustmaata,^  aad  bow 
to  proTldc  tba  boat  air  lupplg.  BuUatto 
841S  daacrtbao  an  automatic  ratio  nlag 
whleb  raoaiaas  pnauautie  Input  algnals 
from  two  aounaa  and  tnasnslM  an  OBt> 
put  signal  that  la  proportbmal  to  one  of 
too  taputa,  with  toa  dagroa  of  propor* 
tloaalttg  dotarmtood  bg  tba  aaoond  Input 
signal.  BuUstln  MN  gtvas  Information  n* 
qulnd  for  tba  solsctlon  to  tba  company's 
vahra  bodlaa,  Hnkagoa,  aad  powar  units, 
aloag  with  nfaranoaa  to  otoar  aounaa  of 
data  on  too  subfoct  gpoelfieattoa  sboat 
m  dsseiibos  Internal  cam  programmar, 
tbarmomaters  that  ara  dcslgnad  to  asaln' 
tain  a  dadaite  niattonahip  batwoaa  tem- 
pantun  and  tona.  — .........Nani  10 


tMAB  BTAIMLBM  gTm  PIPB  PIT' 
TIMBS  BWhACriM-Tba  IW'lb  steinlass 
steal  plpa  dttlngs  ncantlg  announaad  bg 
Wateon-gtlUman  Fittings  Div.,  BL  K.  For* 
ter  Compaag,  bw.,  RoaaUa.  M.  J.,  an  dn> 
Bcrfbad  in  BuUstln  SA4S.  Tbs  buUstln 
praaaats  tba  dlmansional  apaslflcatlena  to 
tbs  stslnlsas  Attlngs  la  sfarss  to  I  in. 
la  both  screw-ond  aad  aockat'wnldteg 
Igpst.  - - NSM  IM 


NVBBAirr  MAWIAir-To  halp  anglnaars. 
bnildars.  plumbing  eoatraeters  and  otoar 
spscUters  aatest  tha  corroet  hydrant  for 
various  installations.  Plumbing  Div.,  g.  A 
Sum  Mfg.  Co.,  Eric,  Pa.,  Is  publishing  an 
UUwtnted,  IS  pags  catalog.  Manual  MA. 
of  non'frccalng  frouad  aad  waU-typa 
hgdrante.  Pistund  and  daccrlbad  to  4m 
catalog  an  modala  to  cato  of  four  types 
to  bgdraate  toeludlng  wan  installations, 
post  aad  box  typo  aad  aaaaaad  bgdmats. 
Tba  manual  eontataa  ban  and  plpa  ataaa, 
cnglnasiing  dnariaga,  reuMitag'la  dlmao' 
slonal  data,  uaas  and  raeoau^aadad  apacl» 
Acatinne.  Idstad  saparataly  an  almpHAaf 
nutetenaaes  parts  for  oash  tgpa  to  hp» 
drant  teateUatten.  AMa  laMadad  to  4te 
tnaunal  M  a  bstef  dteauasMu  to  matete' 


An  •nginvcr  (rom  Quinn  Fvinvr, 
R»fn|*ralion  and  Air  Conditioninc 
contraclori,  ihown  chacking  lha 
larta*!  raciproratinf  compra*- 
tor  intlailation  in  Ihc  Eail. 


McCrory’s  spacious  and  sparkling  new  store 
at  Livingston  Street  in  Brooklyn  is  the 
world’s  largest  variety  store.  Careful  plan¬ 
ning  has  made  it  an  inviting  place  to  shop. 
I»4<  dry  expansion  freon  coolers,  an  integral 
part  of  the  air  conditioning  system,  supply 
chilled  water  to  eight  remote  conditioners. 
Four  of  these  coolers  —  three  in  the  sub¬ 
basement  and  one  on  the  second  floor  — 
provide  a  total  capacity  of  350  tons  of 
refrigeration  in  which  they  cool  1000  GPM 
of  water  to  44  deg.  F. 

Economical  and  efficient,  ,.4*  coolers  have 


earned  a  place  for  themselves  in  commer¬ 
cial  and  industrial  building.  A  pioneer  in 
the  development  of  many  types  of  heat 
exchange  equipment,  |»-k  has  provided  ex¬ 
changers  for  virtually  every  type  of  appli¬ 
cation. 

What  are  your  heat  exchange  needs?  Heat¬ 
ing?  Cooling?  Custom  built  or  standard 
units?  ,.4c  has  a  wealth  of  experience  in 
helping  people  like  yourself  select  the 
proper  equipment  for  their  particular  appli¬ 
cations.  p4.  catalog  #101-A  gives  standard 
range  of  freon  coolers. 


Patterson-KeHey  Co,,  inc. 

940  Burson  Street,  East  Stroudsburg,  Penna,  „„ 

101  Oofli  *>*flii«,  N*«  T*rli  17  *  l•llw•y  EiikMft  ImldiRf,  Ckicif*  4  •  1700  Wiliivt  SliMt,  7liil*4«lk<iia  }  '  ft  A  HMHiRflM  AatflM,  OailM  lA  '  mO  atkai  ^imifal  ii(i«t 


PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHAU,  Auociaf*  Editor 


F«n»  Vontilcto  Now  TV  Studies 
PftOtLEM:  A  «ign  Haying  “Silence”  or  “Quiet”  in  a  tele¬ 
vision  studio  means  emphatically  just  that.  It  applies 
es|>ec;ially  to  ventilating  fans  and  motors.  In  the  new 
studios  of  the  Dumont  Television  Station  (see  cover 
photo)  in  Pittsburgh,  Fa.,  vast  quantities  of  heat  gen¬ 
erated  by  intense  lighting  and  other  eletrtronic  equipment 
had  to  l>e  removed  quickly  in  order  to  maintain  com¬ 
fortable  conditions  for  entertainers,  visitors  and  Dumont 
employes.  At  the  same  time,  there  could  be  no  annoying 
and  distracting  sounds  from  the  ventilating  equipment. 
SOLUTION:  To  do  the  job  at  Dunumt  re(]uires  the  circula¬ 
tion  of  over  75,(KK)  cubic  feet  of  air  every  minute.  This 
volume  of  air  is  moved  and  conditioned  by  13  Westing- 
house  Sturtevant  air  handling  units,  a  surface  dehumid¬ 
ifier  and  3  giant  fans.  These  units  draw  in  fresh  air  from 
outside  the  building,  then  ccm>I,  heat  or  humidify  the  air 
as  required. 

RESULTS:  Although  performing  a  most  important  function 
in  the  o|)eration  of  the  studios,  these  air  handling  units 
are  seldom  noticed.  Selected  first  for  extreme  quietness  of 
u|>eration,  the  units  were  installed  on  rubl>er  8U[>port8  to 
alleviate  vibration  interference.  In  addition,  the  units 
were  mounted  just  below  the  ceiling  in  pro|)erty  room 
areas  where  they  ocxrupy  no  valuable  fbmr  apace  and  yet 
they  are  always  accessible.  Generally  sfieaking,  each  room 
in  the  studio  has  its  own  air  handling  unit  so  that  each 
area  can  be  regulated  independently. 


Il««tri€  Unit  Warm  Blont 

PRORLEM:  The  S.  F^.  Massengill  Company  of  Bristol, 
Tenn.,  manufacturers  of  pharmaceuticals,  faced  a  heating 
problem  when  constructing  a  new  manufacturing  and 
shipping  building.  The 
steam  plant  fur  existing 
structures  was  already 
operating  at  capacity. 

SOLUTION:  The  company 
installed  KN)  ele<;tric 
unit  heaters  each  having 
15  kw  capacity.  Heaters 
were  so  placed  that  the 
heater  fans  circulated  air 
continuously  around  the 
inside  walls  of  the  build¬ 
ing. 

RESULTS:  l->ow  maintenance  and  low  power  rates  make 
this  system  economical.  Circulating  air  maintains  an  even 
72  deg  throughout  the  entire  building,  cubic  content  of 
which  is  1,418,640  cubic  feet.  This  is  the  largest  commer¬ 
cial  building  electrically  heated  in  the  United  States. 


Moitit*noiic«  Mod«  loty  with  Poly*st*r  ■•tin 

PRORLEM:  A  recent  example  of  the  versatility  of  Celanese 
polyester  resin  in  the  maintenance  of  plant  equipment  was 
the  repair  of  a  water  header  at  the  Bishop,  Texas,  plant  of 
Olanese  Corporation  of  America.  Approximately  40  lineal 
feet  of  the  header  pipe  had  eroded,  with  large  holes  in 
some  areas  and  the  balance  of  the  pipe  rusted  almost  paper 
thin.  There  were  about  20  holes  below  the  water  level  of 
the  pipe,  which  normally  runs  half  full. 

SOLUTION:  The  repair  pro<'edure  used  was  as  simple  as  it 
was  effective.  F’irst,  scale  was  knix-ked  off  and  two  plies  of 
glass  cloth,  saturated  with  a  self-curing  blend  of  Celanese 
MK-28('  Besin,  were  applied  over  the  large  holes.  Leaks 
were  then  plugged  and  two  additional  plies  of  glass  cloth, 
thoroughly  saturated  with  the  resin,  were  wrap{>ed  about 
the  entire  rusted  area  of  the  pipe,  one  at  a  time. 


RESULTS:  Just  30  gallons  of  resin  were  retjuired  and  total 
material  costs  amounted  to  only  $137.88.  It  was,  of  course, 
unnecessary  to  remove  the  multiple  connections  or  the 
pipe  itself.  Thus,  many  costly  man-hours,  that  would  nor¬ 
mally  be  required  if  the  section  were  replaced,  were 
avoided.  The  reinfoned  Celanese  polyester  laminate  has 
ample  strength  to  carry  the  weight  of  a  man  standing  over 
the  completely  rusted-through  section  of  the  header.  The 
laminate  will  not  rust  or  rot  and  its  moisture  absorption 
is  less  than  half  of  1%.  F!lx))erience  indicates  that  long, 
trouble-free  service  can  be  corrected.  But  in  the  event 
that  accidental  rupture  occurs,  it  is  only  necessary  to 
apply  additional  laminate  to  the  damaged  area. 


Cooling  Iquipmont  Plocod  in  Church  Stooplo 
PRORLEM:  The  F'irst  Meth«*dist  Church  lotated  in  the 
downtown  section  of  Morehead  City,  N.  C.,  a  southeastern 
coastal  resort  was  beset  with  several  major  problems. 

(1)  Construction  of  a  new  education  building  had  cut 
off  ventilation  in  the  sanctuary.  As  a  result,  temfieratures 
were  intolerable  during  Sunday  morning  services. 

(2)  Cong  motorcades  from  the  nearby  military  training 
camp  frequently  passing  through  the  city  and  in  front  of 
the  church  on  Sunday  mornings  and  the  inevitable  din  of 
street  noises,  added  to  the  difficulty. 

(Continued  on  page  148) 
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Hi-F  Air  Cooled  Condenser  for  mounting  in 
stand  on  roof  or  remote  outside  location— also 
indoor  installations  with  discharge  duct  to  out¬ 
side.  Low  Cost.  ELIMINATES  USE  OF  WATER. 

1,  Vh,  2,  3,  5,  7’/^  and  10  ton  capacities. 


Peerless  is  a  name  that  dates  back  to  the 
pioneer  days  of  finned  coil  manufacture. 
With  this  background  of  experience  it  is 
no  wonder  that  to  "oldsters"  in  the  indus¬ 
try  and  "newcomers"  as  well,  the  name 
Peerless  stands  for  integrity. 

The  Hi-F  Air  Cooled  Condenser  is  the  cul¬ 
mination  of  years  of  know-how  reflected 
in  a  design  that  assures  maximum  B.T.U. 
capacity  season  after  season.  In  addition, 
the  new  and  exclusive  patent-applied-for 
Peerless  manufacturing  process  is  so  effi¬ 
cient  and  rapid  in  operation  that  on  t^me 
delivery  is  assured  to  any  contractor  even 
under  emergency  conditions. 

Write  for  Bulletin  No.  NW  155  contain¬ 
ing  full  engineering  information  on  the 
Hi-F  Air  Cooled  Condenser. 


MANUFACTURUIS,  NOTI-S«nd  ut  blu0 
prIntB  of  your  ovaporator  and  condonnor 
roquiromontt  for  a  Hl-f  quotation.  Noa$o 
Indleato  dollvory  roqulron»ont$. 
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Product  Applicotion* 


{Continued  from  page  140) 

(3)  There  was  also  a  problem  of  excessive  humidity. 

(4)  Attendance  was  always  highest  in  the  summer  when 
vacationists  and  weekenders  came  to  the  shore,  but  the 
discomforts  resulting  from  the  little  church’s  downtown 
location  discouraged  larger  congregations. 

To  build  another  church  outside  the  city  was  a  possi¬ 
bility,  but  that  would  have  required  a  large  expenditure 
of  money.  The  present  edifice  had  only  recently  been  built 
and  the  menil>ers  did  not  feel  that  their  church  should  be 
abandoned,  torn  down  or  sold.  The  answer  was  found  in 
air  conditioning,  but  the  modern  little  church,  heated  by 
a  radiant  system  from  pipes  embedded  in  the  concrete 
door,  had  no  ductwork  and  no  available  space  to  install 
packaged  conditioning  units. 

SOLUTIONS  Stahl-Kider  Kinston,  Inc.,  dealer  for  (Carrier 
in  Kinston,  N.  ('.,  solved  the  dilemma  by  installing  a  Car¬ 
rier  reciprocating  compressor  providing  a  capacity  of  25 
tons  of  cooling  in  the  unused  area  inside  the  steeple.  An 
overhead  duct  system  for  distributing  cool,  dehumidified 
and  filter-clean  air  served  by  a  Carrier  central  system 
Weathermaker,  was  also  located  in  the  steeple.  On  the 
roof  of  the  adjacent  Sunday  School  a  Carrier  evaporative 
condenser  was  placed,  saving  approximately  95%  of  the 
water  used  in  refrigeration  condensing. 
mSULTS:  The  little  church  in  Morehead  is  probably  the 
first  to  have  air  c<inditioning  along  with  l»ells  in  its  steeple. 


Dewpoint  CMitr*l  Cuts  Tub*  D«petltf 
PROILIM:  At  one  of  the  plants  of  the  Detroit  Edison  Co., 
fireside  deposits  on  boiler  tubes  and  stoker-fired  furnaces 
created  the  problem  of  frequent  shutdowns  for  cleaning 
and  repair. 

SOLUTION:  The  humidification  system  for  controlling  the 
dew  point  of  combustion  was  put  in  operation  under  con¬ 
trol  by  a  ETixboro  Dynalog  Stabilog  Controller.  The  mois¬ 


ture  content  of  air  from  the  preheaters  is  measured  by  a 
Dewcel  element  in  a  continuous  sample.  The  controller 
records  the  dewpoint  on  a  circular  chart  and  automatical¬ 
ly  operates  a  valve  to  control  flow  of  water  which  is  in¬ 
jected  into  the  air  ducts  in  the  form  of  a  fine  mist. 


RESULTS:  Moisture  content  of  combustion  is  maintained 
at  79  degrees  dewpoint,  proved  by  tests  to  produce  an 
optimum  low  rate  of  fireside  deposit  formation.  The  sys¬ 
tem  is  credited  with  substantially  reducing  shutdown 
time  and  maintenance  costs. 


Industrial  Hnotnr  Wnnns  School  Addition 
RRORLEM:  As  with  many  other  expanding  schools,  the 
Twinsburg  School  Board  of  Summit  County,  Ohio,  and 
its  architectural  firm,  Fulton,  Krinsky  &  Della  Motte, 
Cleveland,  Ohio,  were  obliged  to  stay  within  a  specific 
budget.  At  the  same  time,  they  were  faced  with  the  job 
of  providing  adequate  warmth  and  fresh  air  in  the  class¬ 
rooms.  They  also  had  to  recognize  the  fact  that  any  addi¬ 
tional  custodian  duties  brought  about  by  the  added  space 
and  heating  facilities 
would  require  the  hiring 
or  additional  personnel. 

SOLUTION:  After  mak¬ 
ing  a  comprehensive 
study  of  various  heating 
systems,  the  architects 
decided  on  a  separate 
recirculating  warm  air 
system  incorporating  a 
Dravo  Counterflo  oil 
fired  space  heater  as  be¬ 
ing  the  most  economical 
solution.  Its  first  cost  would  be  modest,  there  would  be 
no  need  to  enlarge  the  custodian  staff  in  that  its  operation 
was  automatic,  and  fuel  cost  would  not  be  out  of  line. 

To  enlarge  the  present  heating  system  was  economically 
unsound.  It  consists  of  5  inefficient,  31-year-old,  coal  fired 
warm  air  furnaces  using  100%  fresh  make-up  air  con¬ 
tinuously.  Too  much  of  the  custodian’s  time  is  spent 
tending  tlie  fires  and  handling  coal  and  ashes.  Also,  it 
would  mean  enlarging  the  present  furnace  room.  Dis¬ 
mantling  the  old  furnaces  and  installing  an  entirely  new 
heating  system  was  out  of  the  question  because  of  the 
limited  budget. 

Thus,  the  selection  narrowed  down  to  some  kind  of 
separate  system.  After  considering  the  several  types  avail¬ 
able,  it  was  found  that  a  warm  air  system  could  be  in¬ 
stalled  for  30%  less  than  a  steam  or  hot  water  system. 
RESULTS:  Approximately  equal  in  volume  to  the  old  build¬ 
ing,  except  for  an  auditorium  and  gymnasium,  the  new 
structure  is  heated  for  about  27%  of  the  amount  spent 
on  the  existing  section — $499.00  as  against  $1884.00 
for  fuel  alone.  The  old  coal  fired  furnaces  also  needed 
repairs  totalling  $1267.00  during  the  same  season. 

With  the  system  used,  every  room  in  the  addition — 
there  are  11  classrooms  plus  clinic,  rest  rooms  and  toilets 
— can  be  supplied  with  a  constant  volume  of  up  to  100% 
outside  air  during  school  hours;  more  than  enough  to 
supply  the  requirements  of  a  complete  change  every  10 
minutes.  A  unique  and  inexpensive  method  of  blending 
return  and  fresh  air  solves  the  problem  of  individual 
room  temperature  control. 
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ii a.Ute<i<l L  Aiitckell 


f«r  LONG  LIFE  PROTECTION 

COOUNG  TOWERS 

with  tho  exclusive 

20'^ar  Guarantee! 

on  the  wetted  deck  surface  against  rotting  or  fungus  attack 


you  Ane  GUARDED  WHEN  YOU  CHOOSE  A  HALSTEAD  A  MITCHELL  RESIDENTIAL  OR  COMMfitCfAL  TOWER 


Only  Halstead  &  Mitchell  can  offer  a  20- Year  Guarantee 
on  the  wetted  deck  surface  against  rotting  or  fungus  attack 
because  only  Halstead  &  Mitchell  creosotes  ccx>ling  tower 
wood.  No  other  material,  subject  to  deteriorating  or  rust¬ 
ing,  can  be  so  guaranteed. 

Stainless  steel  fans,  sheet  steel  cabinets  hydraulically 
painted  with  vinsynite,  vinyl  zinc  and  chlorinated  rubber 
. . .  add  to  this  protection  for  the  longest  life.  There’s  no 
extra  cost  for  these  extra  protections  .  .  .  just  extra  long 
time  benefits  on  the  job. 

CONDENSERS 


with  economical 

lifetime  Cleanability 

for  aiway$-new  offlciency 

The  cooling  tower  you  select  works  with  a  condenser,  and 
here  again  you  are  guarded  by  Halstead  &  Mitchell. 

CLEANABILITY  in  a  water-cooled  condenser  costs  no 
more,  but  troubles  from  p<x)r  water  conditions  vanish. 
Heat  transfer  efficiency  is  maintained  at  new  unit  levels 
for  life,  for  a  simple  mechanical  cleaning  tool  restores  heat 
transfer  surfaces  in  minutes. 


Regardless  of  whose  condensing  unit  you  buy,  do  what 
almost  all  leading  manufacturers  have  done  —  specify 
CLEANABILITY.  It’s  your  most  important  protection 
. . .  why  settle  for  less.^ 


AT  LEADING  HEATING  AND  REFRIGERATION  WHOLESALERS  EVERYWHERE 
Wn/e  for  Detailed  Specifications 


jJAi9 

TlaW»SSk 


HSSIMIt  tUflOINO  •  mTMUBOM  33,  fk. 
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DEGIK-DAYS  FOR  FEBRUARY,  1955 


(A)  Airport  reodinga; 

fC)  City  oCce  readings;  (O)  Readings  at  a  point 

on  entakirta  of  city. 

Aia  COMDITIOMIKG,  HgATIMO  AMD  VBMTILATIHO’a 

27th  Year  of 

Publication  of 

Monthly  Degree-Day 

Dau 

February 

Seaaun  tu  Feb.  28,  incl.* 

City 

195$ 

i  1954 

1  Normal 

1954-55  j 

1953-54  1 

Normal 

Abilene,  Texas  (A)  . 

471 

260 

479 

1918 

1908 

2250 

Albony,  New  York  (A) . 

1351 

1436 

1179 

3757 

3638 

5056 

Albuquerque,  New  Mexico  (A) . 

840 

503 

714 

3327 

3049 

3441 

Alperto,  Michigan  (C)  . 

1216 

1000 

1263 

5244 

4876 

5448 

Artoconda,  Montana  (C)  . 

1248 

844 

1164*‘ 

5412 

4628 

5656* 

Asheville,  North  Corolirto  (C) . 

(a) 

586 

678 

(a) 

2940 

3105 

Atlonto,  Georgia  (A) . 

(a) 

409 

512 

(a) 

2131 

2269 

Atlantic  City,  New  Jersey  (C) . 

849 

674 

829 

3414 

2931 

3331 

Augusta,  GtK>rgia  (A)  . 

(a) 

354 

412 

(a) 

1898 

1768 

Baltimore,  AAaryland  (C)  . 

(a) 

565 

776 

(a) 

2738 

3193 

Billings,  Montona  (A)  . 

1243 

684 

1089 

4665 

4214 

5133 

Binghamton,  New  York  (C) . 

(a) 

842 

1100 

(a) 

4172 

4735 

Birmingham,  Alabama  (A) . 

(o) 

381 

491 

(a) 

2105 

2252 

Bismarck,  North  Dakota  (A) . 

1586 

866 

1464 

6096 

5608 

6652 

Block  Island,  Rhode  Islartd  (A) . 

(a) 

781 

955 

(a) 

3364 

3917 

Boise,  Idoho  (A)  . 

1052 

727 

868 

4605 

3674 

4377 

Boston,  Mossochusett'  . 

(n) 

792 

1002 

to) 

3589 

4123 

Bozemon,  Montona  (C) . 

1269 

1366 

1208** 

5551 

3934 

5897* 

Buffalo,  New  York  (A) . 

(a) 

886 

1128 

(a) 

4196 

4777 

Burlirtgton,  lowo  (A)  . 

1060 

759 

1036 

4506 

4002 

4641 

Burlington,  Vermont  (A)  . 

(o) 

1058 

1313 

(a) 

5057 

5632 

Butte,  Montona  (C) . 

1298 

903 

1 143** 

5797 

4934 

5635* 

Cairo,  lllirtois  (C) . 

681 

495 

683 

2966 

2760 

3004 

Chorleston,  South  Carol  irto  (C) . 

360 

256 

363 

1622 

1278 

1466 

Charlotte,  North  Carolina  (A) . 

(a) 

731 

577 

(a) 

2314 

2555 

Chottortoogo,  Tenrtessee  (A) . 

(a) 

463 

588 

(a) 

2540 

2693 

Cheyenne,  Wyoming  (A) . 

1 165 

724 

1044 

4805 

4268 

5109 

Chicago,  lllirtois  (C) . 

980 

751 

1039** 

4115 

3673 

4401* 

CirKinnotl,  Ohio  (C) . 

(a) 

573 

812 

(a) 

2991 

3465 

Cleveland,  Ohio  (A) . 

(a) 

796 

1019 

(a) 

3803 

4322 

Columbia,  Missouri  (A) . .  .  . 

890 

617 

876 

3683 

3330 

3934 

Columbio,  South  Carol  irto  (A) . 

(a) 

317 

443 

(a) 

1688 

1889 

Columbus,  Ohio  (C) . 

(a) 

650 

907 

(a) 

3210 

3953 

CoTKord,  New  Hompshire  (A) . 

(a) 

985 

1226 

(a) 

4780 

5457 

Concordia,  Kansas  (C) . 

1105 

562 

899 

3925 

3505 

4091 

Dallas,  Texas  (A) . 

451 

237 

432 

1818 

1770 

1909 

Dayton,  Ohio  (A) . 

(a) 

730 

941 

(o) 

3647 

4157 

Deer  Lot^e,  Montona  (C) . 

(a) 

1237 

1175** 

(a) 

4007 

6069* 

Denver,  ^lorodo  (A) . 

1054 

589 

918 

4233 

3531 

4273 

Des  Moines,  Iowa  (A) . 

1  195 

759 

1092 

4744 

4236 

4877 

Detroit,  Michigan  (A)  . 

1018 

876 

1072 

4428 

4036 

4600 

Devils  Loke,  North  Dokoto  (C) . 

1671 

1091 

1576 

6730 

6380 

7237 

Dodge  City,  Konsas  (A) . 

976 

535 

840 

3615 

3341 

3867 

Dubuque,  lowo  (A)  . 

1230 

871 

1 187 

5243 

4696 

5366 

Duluth,  Minnesota  (C) . 

1491 

1  107 

1448 

6520 

6147 

6677 

Elkins,  West  Virginia  (A) . 

(a) 

799 

910 

(a) 

4124 

4182 

El  Paso,  Texas  (A) . 

543 

338 

445 

2173 

2088 

2201 

Ely,  Nevada  (A)  . 

1313 

854 

1033 

5692 

4836 

5199 

Escorsobo,  Michigan  (C)  . 

1293 

1040 

1327 

5492 

5140 

5856 

Evonsville,  Indiana  (A) . 

770 

571 

770 

3483 

3216 

3424 

■'forgo.  North  Dakota  (A) . 

1655 

1075 

1518 

6537 

6178 

6851 

Fort  Smith,  Arkansas  (A) . 

624 

419 

571 

2595 

2550 

2619 

Fort  Woyr>e,  Indiono  (A) . 

997 

796 

1036 

4417 

3973 

4601 

Fort  Worth,  Texos  (A) . 

455 

247 

498 

1852 

1843 

1904 

Fresno,  California  (A)  . 

495 

422 

400 

2315 

1988 

2040 

Galveston,  Texas  (C) . 

247 

115 

247 

839 

819 

1005 

Grand  Junction,  Colorodo  (A) . 

1213 

674 

924 

4691 

3819 

4488 

Grar>d  Rapids,  Michigan  (A)  . 

1 107 

898 

1154 

4772 

4349 

5033 

Green  Bay,  Wisconsin  (A) . 

1335 

1040 

1336 

5736 

5134 

5887 

Greensboro,  North  Carolina  (A) . 

(a) 

544 

672 

(a) 

2763 

2991 

Greenville,  South  Carolina  (A) . 

(a) 

439 

552 

(a) 

2217 

2425 

Harrisburg,  Pennsylvania  (A) . 

(a) 

710 

921 

(a) 

3563 

3943 

Hartford,  Connecticut  (A) . 

(a) 

803 

1050 

(a) 

3940 

4494 

Hotteros,  North  Carolina  (C) . 

(a) 

396 

487 

(a) 

1466 

1802 

Havre,  Montono  (C)  . 

1318 

774 

1291 

5283 

5094 

6044 

Helena,  Montona  (A) . 

1234 

842 

1165 

5651 

4779 

5881 

Houston,  Texas  (C)  . 

258 

109 

240 

959 

91  1 

1083 

Huron,  South  Dakota  (A) . 

1327 

5927 

lndiar>apolis,  Indiana  (A) . 

91  1 

695 

938 

4132 

3659 

4201 

Jackson,  Mississippi  (A) . 

(a) 

286 

405 

(a) 

1737 

1822 

Kansas  City,  Missouri  (A)  . 

931 

541 

851 

3529 

3218 

381 1 

Krwxviile,  Tennessee  (A)  . 

(a) 

497 

630 

(a) 

2686 

2844 

Lo  Crosse,  Wisconsin  (A) . 

1305 

896 

1280 

5457 

4777 

5708 

(a)  Data  not  Vrailabic. 

*Heatini  aanaon,  eumulativa.  (ram  Sapt.  I. 

**Sama  nomuU  nauraa  aa  prtrioualy  lUtad  by  HaATiNO  amp  Vemtilat* 
INO  ainca  ntw  Agurca  arc  not  avaiiabla.  Ail  other  normal  Agurea  in  thia 
tabic  arc  bnaad  on  a  JO-rcar  period  ooccring  1931  to  1950,  incluairc. 
recently  compiled  and  puUiahed  by  the  U.  S.  Weather  Bureau. 

Figurea  in  this  ublc,  with  eight  csccptiona,  baaed  on  local  weather 


bureau  reporta.  Exceptiooi  arc  Utica  and  Lewiaton.  Agurea  for  which  are 
fumiahed  through  the  courtcay  of  Coke  Salea  Department,  Central  New 
York  Power  Co^.,  Utica,  N.  Y..  and  Norman  E.  Roaa,  Buraar,  Batea  Cel- 
lege,  Lewutaa,  Me.,  rmpcctiyely;  Anaconda,  Boaeman,  Butte,  Deer  Lodge 
and  Livinnton,  Mont.,  through  the  courtaay  of  the  Montana  Power 
Company,  iacoma  Agurea  through  the  eourtcay  of  the  Tacoma  Newa 
Tribune.  [Table  euneluded  on  page  1(21 
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The  Difficult  -  Time  Con¬ 
suming  -  and  Specialized 
operations  in  Sheet  Metal 
Shops  are  now  performed  on 
one  OUCTMASTER  tool  in  an 
Automatic  -  Easy  -  Fast  - 
and  Simple  way. 

SMP  OWIUS  ME  AMAZED 


ENGEL  SHEET  METAL  EQUIPMENT,  INC. 

3001  UNION  AVE.  ST.  LOUIS  15,  MO. 


coMPure  mxiBiuTY  for  you 

Choose  exactly  what  you  want  with 
Governair  Air  Handling  Units.  Secure  more 
closely  controlled  balance  of  system  load 
by  simple  selection  of  air  handling 
component.  24  complete  cmd  individual 
sizes  for  greater  flexibility. 

OPTIONAL  GOVERNAIR  FEATURES: 

•  Hecnry-duty  die  ionned  face  and 
by-pass  dampers 

•  Generously  sized  permanent  and 
replaceable  filter  sections 

•  Mixmg  boxes 

•  Spray  and  pan  type  humidifiers 

Manufacturers  of  Multi-zoned  Air  Handling 
Units,  Packaged  Air  Conditioners, 
Evaporative  Condensers,  Cooling  Towers, 
Blast  Coils,  and  many  others.  Write  for 
complete  information  and  specifications. 


400  CFM  TO 
34,000  CFM 
IN  SOTH 
VERTICAL  AND 
HORIZONTAL 
CASINnS 


FROM  2  TONS 
^TO  60  TONS 


GOVERNAIR  CORPORATION* SI 3  N.  Rlockwoldm' 
Oklahoma  CHy,  Okla. 
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D«grM-Doys  for  Fobruory,  1955  (Concluded) 


(A)  Airport  rcadiot*;  (C)  Citjr  oftcc  rcpdings;  (0>  Remdinct  at  m  point  on  wiUkirts  of  cit* 


Alt  CoMPiTiOMiaa,  Hcatimo  and  VtMTiLATlitc’t  27th  Year  of  Publication  of 

MoatUy  Degree-Day  Data 

Citjr 

1  February  | 

1  SeaMm  to  Felj.  28,  incl.' 

1  1 

19S4  1 

Normal  | 

1  1954-55  1 

1953-54  1 

Normal 

Lond«r,  Wyomirtg  (A)  . 

1290 

797 

1179 

5322 

4617 

5982 

Lewiston,  Moirte  (0)  . 

1  139 

1013 

1243** 

5158 

4986 

5532** 

Lirtcoln,  Nebraska  (C) . 

1182 

637 

1000 

4357 

3884 

4483 

Little  Rock,  Arkansas  (A)  . 

570 

372 

543 

2399 

2286 

2441 

Livirtgston,  Montano  (C)  . 

1151 

738 

1067** 

5009 

4449 

5018** 

Los  Angeles,  California  (C) . 

223 

98 

244 

892 

693 

1023 

Louisville,  Kentucky  <A)  . 

(a) 

567 

778 

(a) 

3093 

3444 

Lynchburg,  Virginia  (A)  . 

(a) 

588 

722 

(a) 

2932 

3193 

Ai^on,  C^rgio  (A) . 

(a) 

299 

391 

(a) 

1657 

1712 

Modison,  Wisconsin  (C) . 

1220 

895 

1207 

5173 

4584 

5331 

Marquette,  Michigan  (C) . 

1248 

1005 

1291 

5511 

5065 

5737 

AAemphis,  Tennessee  (A)  . . 

(a) 

399 

574 

(a) 

2343 

2547 

AAeridian,  Mississippi  (A) . 

(a) 

310 

413 

(a) 

1865 

1930 

Milwaukee,  Wisconsin  (A) . 

1122 

887 

1142 

4817 

4403 

5089 

Minneapolis,  Minrtesoto  (A) . 

141 1 

924 

1310 

5746 

5126 

5862 

Moline,  Illinois  (A)  . 

1 107 

796 

1075 

4719 

4179 

4797 

Montgomery,  Alabama  (A)  . 

(a) 

296 

388 

(a) 

1690 

1769 

Nantucket,  Massachusetts  (A) . 

(o) 

829 

949 

(a) 

3475 

3991 

Nashville,  Tennessee  (A) . 

(a) 

491 

636 

(a) 

2681 

2786 

New  Haven,  Cormecticut  (A)  . 

(a) 

785 

1005 

(a) 

381 1 

4263 

New  Orleans,  Louisiarta  (C)  . 

191 

117 

223 

974 

881 

993 

New  York,  New  York  (C) . 

841 

688 

904 

3629 

3135 

3670 

Newark,  New  Jersey  (A) . 

(a) 

707 

932 

(a) 

3355 

3883 

Norfolk,  Virginia  (A) . . 

(a) 

508 

644 

(a) 

2322 

2630 

North  Platte,  Nebraska  (A) .  . 

1254 

685 

1016 

5009 

4345 

4851 

Oak  Ridge,  Tennessee  (C) . 

(a) 

5^4 

(a) 

(a) 

2869 

(a) 

Oakland,  California  (A)  . 

461 

367 

400 

2084 

1783 

2029 

Oklahoma  City,  Oklahoma  (A) . 

698 

359 

630 

2774 

2546 

2840 

Omaha,  Nebraska  (A) . 

1230 

667 

1058 

4467 

3948 

4728 

Parkersburg,  West  Virginia  (C) . 

(a) 

625 

826 

(a) 

3256 

3599 

Peoria,  Illinois  (A) . 

1030 

766 

1028 

4393 

3917 

4580 

Philodelphio,  Pennsylvonia  (C) . 

(a) 

625 

837 

(a) 

2937 

3394 

Phoenix,  Arizona  (A) . 

390 

1 14 

275 

1279 

1140 

1255 

Pittsburgh,  Pennsylvania  (C)  . 

(a) 

685 

879 

(a) 

3312 

3761 

Pittsfield,  Mass.  (A)  . 

(o) 

991 

1212 

(a) 

4888 

5415 

Pocatella,  Idaho  (A) . 

1225 

828 

1022 

5556 

4262 

5082 

Portlortd,  Moirte  (A) . . 

(a) 

998 

1218 

(a) 

4829 

5367 

Portlond,  Oregon  (C)  . 

641 

558 

594 

2897 

2642 

2985 

Providence,  Rhode  Islartd  (A) . 

(a) 

825 

1019 

(a) 

3876 

4339 

Pueblo,  Colorodo  (A) . 

1038 

584 

865 

4007 

3431 

3383 

Raleigh,  North  Carolirto  (A)  .  . . 

(a) 

466 

577 

(a) 

2270 

2434 

Rapid  City,  South  Dakota  (A) . 

1274 

661 

1151 

4882 

4207 

5314 

Re^irtg,  Pennsylvania  (C) . 

(a) 

685 

902 

(a) 

3343 

3785 

Red  Bluff,  Califarnia  (A) . 

485 

368 

423 

2279 

1849 

1982 

Rerto,  Nevada  (A) . 

916 

695 

804 

5548 

3831 

4190 

Richmond,  Virginio  (A)  . 

(a) 

556 

708 

(a) 

2744 

3068 

Rochester,  New  York  (A)  . 

(a) 

913 

1148 

(a) 

4320 

4870 

Roswell,  New  AAexico  (A)  . 

663 

407 

566 

2814 

2648 

2768 

Sacramento,  California  (C) . 

453 

421 

403 

2236 

1825 

1997 

St.  Joseph,  Missouri  (A) . 

1 101 

630 

820 

4095 

3650 

3646 

St.  Louis,  Missouri  (C) . 

794 

559 

792 

3388 

2939 

3478 

Solt  Loke  City,  Utah  (A) . 

1142 

793 

885 

4689 

3729 

4358 

San  Antonio,  Texas  (A)  . 

263 

142 

293 

1045 

1168 

1355 

San  Diego,  California  (A) . 

260 

124 

247 

902 

753 

1042 

Sandusky,  Ohio  (C)  . 

(a) 

779 

997 

(a) 

3642 

4235 

Son  Fror>cisco,  Californio  (C) . 

350 

302 

336 

1803 

1468 

1679 

Sault  Ste.  Marie,  Michigan  (A) . 

1357 

1130 

1442 

5999 

5659 

6369 

Savannoh,  Georgia  (A) . 

(a) 

268 

330 

(a) 

1392 

1429 

Scranton,  Pennsylvonio  (C) . 

(a) 

793 

1028 

(a) 

3962 

4423 

Seattle,  Washington  (C)  . 

657 

548 

602 

2877 

2797 

3037 

Sheridan,  Wyoming  (A) . 

(a) 

731 

1 170 

(a) 

4548 

5607 

Shreveport,  Louisiana  (A) . 

428 

240 

386 

1759 

1689 

1784 

Sioux  City,  Iowa  (A) . 

1336 

756 

1170 

4971 

4526 

5301 

Spokone,  Woshington  (A) . 

1053 

886 

988 

4794 

4330 

4936 

Sprir>gfield,  llliry}is  (A)  . 

933 

656 

907 

4066 

3430 

4021 

Sprir>gfield,  Missouri  (A) . 

829 

584 

790 

3457 

3150 

3624 

Syracuse,  New  York  (A) . 

(a) 

893 

1117 

(a) 

4322 

4682 

Tocoma,  Washington  (C)  . 

683 

560 

636 

3020 

2855 

3283 

Toledo,  Ohio  (A)  . . 

(o) 

822 

1056 

(a) 

4017 

4617 

Topeko,  Kansas  (C) . 

101 1 

537 

851 

3699 

3294 

3530 

Trenton,  New  Jersey  (C)  . 

(a) 

674 

904 

(a) 

3291 

3760 

Tulsa,  Oklahoma  (A) . 

665 

391 

644 

2637 

2540 

2882 

Utica,  New  York  (0)  . 

1137 

950 

1181** 

5127 

4638 

4966** 

Volentir^e,  Nebraska  (C)  . 

1324 

670 

1100 

4989 

4227 

5170 

Walla  Wolla,  Washington  (C) . 

752 

662 

748 

3521 

3116 

3737 

Washir>gton,  D.  C.  (C) . 

(a) 

583 

770 

(a) 

2833 

3258 

Wichita,  Kansas  (A)  . 

911 

531 

778 

3388 

3163 

3564 

Williston,  North  Dakota  (C) . 

1561 

896 

1442 

5988 

5636 

6642 

Winnemucca,  Nevodo  (A)  . . 

1056 

741 

854 

5252 

4101 

4602 

Yakima,  Woshington  (A) . 

843 

809 

862 

4308 

4028 

4512 

For  footnotr*.  •••  pM*  IM. 
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I 


This  coating  will  take  anything  the  base  metal  will 


Wheeling  aleo  manufacturet 
a  complete  line  of  Galvanized 
Furnace  Pipe,  tnap  lock  or 
dozed  team  Perimeter  Heat¬ 
ing  or  Air  Conditioning  Pipe, 
and  accezeoriez. 


Bead  it,  crimp  it,  fold  it . . .  put  it 
through  any  fabricating  process . . . 
the  coating  on  sorTrrE  Galvanized 
Sheets  won’t  chip,  crack  or  flake. 
That’s  because  sofTite  is  ductile 
and  tight  coated  to  an  amazing  de¬ 
gree,  the  tightest  coating  produced! 

What’s  more  sopTite  keeps  its 
bright  look,  makes  jobs  look  letter, 
easier  to  please  customers. 


Put  sopTite  to  any  test.  See  for 
yourself  why  the  demand  for 
sopTite  has  forced  Wheeling  to 
triple  its  production  facilities  in 
1955.  Try  sopTite  once  and  you’ll 
see  why  actual  users  call  Whaling 
sopTite  the  best  galvanized  sheet 
yet  produced. 

For  details  call  the  nearest 
Wheeling  warehouse  or  ofHce. 


WHilLING  CORRUGATING  COMPANY,  WHIILING,  WIST  VIRGINIA 

Per  yoer  ceereMieece,  wareliee»e  (lock  iMMeSiotely  oveiloble  et  Hiete  lecetieeii 
lotton,  BwSolo,  Chicoso.  Celumbwt.  Detrotf,  Kontet  City,  Loeifville,  Minneopelii,  New 
Orleoni,  New  York,  Phile^lphio,  Richmond,  St.  Lovii.  Sole*  OSIce*!  Atlonto,  Howt'W. 
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NEWS  OF  THE  MONTH 


CHICAGO  SMOKE 

to  corn*  undor  scrutiny  of  Armour  Rosoarch  team 

in  $100,000  two-year  project. 

The  Midwestern  Air  Pollution  Prevention  Association 
iiitifnds  to  raise  IKKMKK)  for  a  two-year  research  program 
into  the  sources  of  (ihicago's  air  |K>llution  problem.  De¬ 
tails  of  the  plan  were  outlined  by  the  association’s  presi¬ 
dent,  Dr,  flaldon  A.  Leedy,  vice  president  and  director 
of  Armour  Research  Foundation  of  Illinois  Institute  of 
1'echnology,  C>hicago. 

Speaking  at  a  luncheon  meeting  of  the  Crerar  Library 
Associates,  an  advisory  group  of  Chicago  industrialists 
for  the  technical  library,  Dr.  I.«edy  said  the  two-year 
lesearch  program  would  make  it  p<»ssible  for  MAPPA 
to  recommend  the  most  feasible  and  most  economical 
corrective  action. 

•  PROGRAM. — An  intensified  research  program  will  pro¬ 
vide  us  with  ammunition  for  a  rifle-type  assault  on  that 
menace  which  soils  our  clothes,  wastes  our  fuel,  and 
threatens  to  impair  our  health,  he  asserted.  Once  the 
sources  of  air  contamination  are  determined,  MAPPA 
intends  to  conduct  a  widespread  educational  program 
designed  to  enlist  the  public’s  support  in  controlling  air 
pollution.  He  pointed  out  that  anti-pollution  legislation 
and  smoke  abatement  devices  have  been  helpful  in  re¬ 
ducing  air  pollution,  but  that  no  permanent  solution  is 
possible  without  knowledge  of  the  underlying  causes  of 
Htm«M«|)heric  pollution. 

•  STUDY.— Armour  Research  F  oundation  recently  com¬ 
pleted  a  study  for  MAPPA.  The  investigation 

included  a  limited  analytical  study  of  Chicago’s  settled 
dust,  and  a  partial  statistical  survey  of  the  city’s  smoke 
violation  reports.  The  project  provided  for  study  of  some 
of  the  ptdlutants  in  Chicago’s  atmosphere,  but  little  more 
than  a  su|N‘rficial  look  at  the  sources  of  air  pollution, 
according  to  Dr.  I.«edy. 

•  SOURCIS.— Air  |Mdlution  in  (Chicago  is  the  result  of 

the  many  activities  necessary  in  a  modern  industrial  city 
and,  as  such,  is  of  a  heterogeneous  nature,  he  stated. 
B«;cause  of  the  complex  nature  of  the  problem,  MAPPA 
has  organized  its  research  program  to  obtain  a  clearer 
definition  of  the  factors  involved.  He  pointed  out  that 
Chicago’s  monthly  dustfall  averaged  .%  tons  per  square 
mile  during  I9.'>4 — about  2.1  tons  less  jx*r  square  mile 
than  in  but  2  t«»ns  more  than  in  1%3.  There  has 

been  relatively  little  change  in  the  dustfall  figures  during 
the  last  few  years,  despite  some  progress  in  controlling 
the  city’s  air  pollution. 

This  can  W  attributed,  to  a  large  degree,  to  pollution 
rmulting  from  more  residential  and  commercial  heating 
units  and  the  ex|>anding  activities  of  industry  in  the 
Chicago  area. 

Dr.  I.ee«ly  estimated  that  about  a  half  billion  pounds 
of  dust  fall  on  Chicago  each  year.  ITiat’s  about  KX) 
pounds  for  each  inhabitant,  or  enough  to  form  a  1  /6-tth- 
inch  layer  of  dust  over  the  entire  city.  He  does  not  be- 
litve  that  air  |>ollution  poses  an  immediate  threat  to  the 


health  of  Chicagoans,  but  he  does  feel  that  continued 
contamination  could  have  a  harmful  effect,  as  it  did  in 
I..08  Angeles. 

Contrary  to  popular  belief.  Dr.  Leedy  said,  the  largest 
contributor  to  air  pollution  is  the  average  citizen — not 
industry.  Thousands  of  home  and  small-apartment  fur¬ 
naces,  and  the  millions  of  automobiles,  trucks,  and  buses, 
produce  far  more  air  pollution  than  does  the  industry 
of  Chicago,  he  declared. 

“Controlling  air  pollution  is  like  voting.  Each  of  us 
can  make  only  a  small  contribution,  yet  the  final  result 
depends  on  the  sum  total  of  our  individual  contributions.’’ 


CENTURY  OF  BUSINESS 

celebrated  by  Crane  Co.  founded  as  one-man  shop 
July  4,  1855. 

A  century  of  growth  that  parallels  the  advance  of  U.  S. 
industry  and  living  conditions  over  the  past  100  years  is 
being  reviewed  and  celebrated  in  1955  by  Crane  Co., 
world’s  largest  manufacturer  of  valves  and  fittings  and 
producer  of  kitchen,  bathroom  and  heating  e<]uipment. 

•  REGINNING. — Oane  Co.  had  its  beginning  on  the 
Fourth  of  July,  185.5,  when  Richard  Teller  Crane,  23, 
opened  a  one-man,  self-built  frame  shop  in  Chicago,  a 
bustling  city  of  75,(KX)  persons. 

'I'hen  there  was  no  plumbing  industry  to  speak  of,  very 
little  valve  and  fitting  business  and  only  a  primitive  heat¬ 
ing  field. 

In  the  R.  T.  Crane  Brass  and  Bell  Foundry,  as  the  com¬ 
pany  was  originally  called,  voung  Crane  first  produced 
(Cominurd  on  page  156) 


John  L.  Holloway,  president  of  Crone  Co.,  meets  with  Glenn 
Lortgon,  Hollywood  actor  who  portrays  Richord  Teller  Crane, 
the  compony  founder,  in  a  sourid  and  color  Centennial  movie. 
They  are  seated  in  an  exoct  replica  of  Mr.  Crane's  office  os 
it  looked  in  1871,  built  for  the  film.  The  job  of  recreating  the 
office  was  simplified  by  using  the  original  rolltop  desk  oivl  two 
chairs  thot  have  been  carefully  preserved  at  Crone's  Chicogo 
Works  along  with  other  possessions  of  the  founder. 
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A  THERMODYNAMICS 


ENGINEER? 


noniosi 


Yes  —  Lockheed  troins  you  at  full  pay 


if  you  hovo  an  M.  E.  Degree  and  experience  or  training  in 
heat  exchanger  design 
heat  transfer 
fiuid  fiow 

compressor  or  turbine  mochinery 


The  step  up  to  Aeronautical  Thermodynamics  work  isn’t  as  steep  as  you 
might  expect.  Aircraft  experience  isn’t  necessary.  Lockheed  takes  your 
knowledge  of  engineering  principles,  your  experience  in  other  engineering 
fields,  your  aptitude  and  trains  you  for  aircraft  work  through  a  program 
adapted  to  the  individual. 

Part  of  the  program  includes  on-the-job  training.  When  necessary  you  attend 
Lockheed  classes.  Naturally,  you  receive  full  pay  while  training,  as  well  as 
a  wide  range  of  extra  employee  benefits  which  add  approximately  14%  to 
your  salary  in  the  form  of  insurance,  retirement  pension,  etc. 


Recognized  Leader.  More  archi¬ 
tects,  engineers — even  owners  — 
favor  Allenco. 

Complete  Selection.  Full  line  to 
meet  every  specification  and  other 
needs. 

Reliable  Quotations.  Firm,  eco¬ 
nomical  pricing  and  delivery  os  or¬ 
dered. 

Simpler  Installation.  Allenco  de¬ 
sign  and  construction  cuts  your  cost 
many  ways. 

Dependable  Performance.  No 

worry  over  "make-good”  on  Allenco 
installations. 


These  opportunities  for  engineers  in  all 
fields  have  been  created  by  the  largest 
development  program  in  Lockheed's 
history.  Projects  include:  jet  and  turbo¬ 
prop  transports;  supersonic  fighters  far 
exceeding  present  aircraft  in  performance; 
advanced  versions  of  vertical  rising  air¬ 
craft,  jet  trainers  and  bombers;  nuclear 
applications  to  aircraft;  and  a  large  num¬ 
ber  of  significant  classified  projects. 

From  a  career  standpoint,  it  is  significant 
that  much  of  Lockheed's  development 
program  involves  commercial  aircraft. 

Equally  important  is  the  better  life  you 
le^  in  Southern  California.  Year-round 
sunshine,  varied  cultural  and  recreational 
opportunities,  and  scenic  beauty  of  San 
Fernando  valley  provide  the  ideal  back¬ 
ground  for  mo^rn  living. 

You  are  invited  to  write  for  a  brochure 
describing  life  and  work  at  Lockheed  and 
a  job  application  blank.  Coupon  is  for  your 
convenience. 


Mr.  i.W.  Dm  lawrisrs,  0«pl.  1.13-4 
Lochlwad  Aircraft  Corparotlon 
1 70t  Impir*  AvMtwa 
•wrbonk,  Colifamio 


LOCKHEED 


Aircraft  Corporation 

■UaiANK, CAllfOtNIA 

Dear  Sir:  Please  send  me  your  bro¬ 
chure  describing  life  and  work  at 
Lockheed  in  Southern  California 


\  HSdU  foU  witU 

AUINCO 


710  ANanco  Udg. 
566  WmI  loka  Straat 
Chicago  6 


My  pr***fif  11*14  •#  Migiiwariitf 


35  SoIm  OffkM 
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CENTURY  OF  BUSINESS 

(Continued  from  page  154) 

braM  couplings  and  cupficr  ti{)s  fur  lightning  rods,  articles 
tnu<  h  in  demand  in  those  days. 

'llie  company  liecame  a  manufacturer  of  valves  and  fit¬ 
tings,  making  its  own  castings.  In  a  few  decades  it  took 
seriously  to  the  science  of  metallurgy  and  became  expert 
in  alloying  metals.  In  tlie  1920’s  it  began  the  manufacture 
of  plumbing  fixtures  and  a  few  years  later  pioneered  color 
in  these  fixtures. 

•  DIVIRSIFlfD.— >l^ate  in  1%.3,  Crane  broke  ground  for  a 
plant  in  Chattanooga,  Tenn.,  to  produce  titanium  sponge 
and  ingots.  Titanium  is  a  lightweight,  corrosion  resistant 
metal.  The  plant  will  be  operated  by  a  subsidiary  com- 
|)any,  Cramet,  Inc.,  a  contraction  of  Crane  Metals.  Its 
dedication  will  be  a  feature  of  the  company’s  centennial 
observance. 

A  sound  and  color  film  telling  the  Crane  story  has  been 
produced  and  showings  are  planned  to  Crane  employees, 
shareholders,  customers  and  trade  groups.  In  addition,  the 
movie  will  l>e  shown  on  television  and  to  clubs,  churches 
and  organizations  of  all  kinds. 

Crane  valves  and  airplane  accessory  equipment,  manu¬ 
factured  by  its  aviation  subsidiary,  Hydro-Aire,  Inc.,  are 
to  l>e  found  on  every  jet,  bomber,  fighter  and  transport. 

•  FUTURI.— How  does  the  future  look  to  a  company  that 
has  lot)  years  of  background  from  which  to  forecast? 
President  Holloway  summed  it  up  in  a  statement  at  the 
end  of  19.54  when  he  said: 

’’Only  a  relatively  few  years  ago,  business  growth  mere¬ 
ly  meant  selling  more  of  the  same  products — perhaps  to 
more  people,  or  getting  the  prices  down  so  that  the  same 
products  could  be  sold  to  lower  income  groups.  While 
that  is  still  necessary,  our  economy  has  become  so  com¬ 
plex  that  there  is  an  additional  re<|uirement. 

’’Today  growth  involves  diversification,  taking  on  new 
related  linns  or  adding  entirely  new  products.  This  helps 
create  new  markets  instead  of  just  saturating  markets  that 
already  exist.  It  not  only  helps  industry  grow,  but  keeps 
it  stable. 

”lt  seems  to  me  that  this  is  at  lea^t  part  of  the  solution 
we  have  l>een  looking  for  to  insure  economic  stabilization. 
As  each  year  passes,  we  now  find  the  fluctuations  in  the 
economy  are  less  sweeping.  I  believe  the  trend  will  con¬ 
tinue  so  that  dips  will  become  less  serious.  This  kind  of 
stabilization  may  mean  that  the  rises  will  be  less  spec¬ 
tacular  as  well,  but  that,  too,  is  to  our  benefit.  It  means 
that  industry  can  finally  settle  down  to  steady  growth — 
so  steady  that  it  can  be  safely  planned  for,” 

COOLING-HEATING  ECONOMICS 

ouflinad  from  standpoint  of  U.  S.  climate  and  popu¬ 
lation  by  chairman  at  air  conditioning  meeting. 

In  closing  remarks  at  the  residential  air  conditioner 
conference  held  during  the  5(Xh  Annual  Convention  of 
ASRf]  in  Philadelphia,  Chairman  Herbert  L.  Laube,  presi¬ 
dent  of  Remington  Corp.,  Auburn,  N.  Y.,  analyzed  com¬ 
mercial  opportunities  and  technical  problems  of  engineers 


in  the  heating  and  air  conditioning  fields.  A  large  part 
of  Mr.  Laube’s  talk  concerned  the  climatic  and  economic 
factors  affecting  both  the  residential  and  commercial- 
industrial  markets. 

•  WIATHER-ECONOMICS. — The  average  home  owner,  irre- 
s|>ective  of  his  location,  wants  from  what  he  buys,  an 
acceptable  balance  l)etween  the  first  cost,  the  operating 
cost  and  the  utility  to  him,  said  Mr.  Laube.  How,  as 
air  conditioning  engineers,  can  we  give  the  home  owners 
this  acceptable  balance  with  operating  requirements  that 
vary  as  widely  as  is  shown  in  Table  1? 


Tabu  1.— ESTIMATED*  AVERAGE  ANNUAL  USAGE 
RESIDENTIAL  AIR  CONDITIONING  IN  25  SELECTED  CITIES 


City  I _  Heating  _ 1  _ Cooling _ 

JjHrsOn  |  HrsOff  [On  %  |  HrsOn  |  HrsOff !  On  % 


Atlonta  . 

1  100 

7660 

13 

750 

8010 

9 

Birmingham 

950 

7810 

1 1 

1300 

7460 

15 

Boston . 

1800 

6960 

21 

200 

8560 

2 

CHicogo  . 

1700 

7060 

19 

400 

8360 

5 

Cincinnati  .... 

1550 

7210 

18 

850 

7910 

10 

Dallas . 

750 

8010 

9 

1400 

7360 

16 

Detroit  . 

1750 

7010 

20 

450 

8310 

5 

Houston  . 

600 

8160 

7 

1450 

7310 

17 

IndiorKjpolis  .  . 

1450 

7310 

17 

800 

7960 

9 

Jacksonville 

600 

8160 

6 

1600 

7160 

18 

Little  Rock  .  .  . 

1000 

7760 

1  1 

1200 

7560 

14 

Los  Angeles  .  . 

950 

7810 

1  1 

550 

8210 

6 

Memphis . 

950 

7810 

1  1 

1050 

7710 

12 

Miami  . 

120 

8640 

1.4 

1700 

7060 

19 

Minrteapolis 

1900 

6860 

22 

350 

8510 

4 

Mobile  . 

650 

8110 

7 

1300 

7460 

15 

New  Orleans  . 

550 

8210 

6 

1500 

7260 

17 

New  York  .... 

1650 

7110 

19 

350 

8410 

4 

Oklahoma  City. 

1100 

7660 

13 

1 100 

7660 

13 

Philadelphia  .  . 

1450 

7310 

17 

400 

8360 

5 

Pittsburgh  .  .  .  . 

1650 

7110 

19 

400 

8360 

5 

Raleigh . 

1200 

7560 

14 

1050 

7710 

12 

St.  Louis . 

1400 

7360 

16 

1000 

7760 

11 

Son  FrarKisco. 

2050 

6710 

23 

400 

8360 

5 

Woshington 

1400 

7360 

16 

800 

7960 

9 

'Annual  hourt  of  o(i«ration  for  residential  beating  equipment  com¬ 
puted  from  degree-day  and  design  temperature  tables  published  in  1954 
liuide  of  the  American  Society  of  Heating  and  Ventilating  Kngineers;  for 
cooling  equipment  cot^iled  from  data  published  by  the  (General  Electric 
Company,  Frigidaire  Division  of  General  Motors,  Remington  Corporation 
and  other  industry  sources. 


Mr.  Laube  then  cited  a  few  of  the  high  spots  from 
this  table: 

(a)  A  reasonably  designed  home  heating  system  in  a 
San  Francisco  house  may  be  expected  to  operate 
17  times  as  many  hours  a  year  as  does  one  in 
Miami.  Obviously,  the  owner  gets  far  more  utility 
out  of  a  heating  system  in  San  Francisco. 

(b)  A  cooling  system  in  a  Boston  house  may  be  ex¬ 
pected  to  operate  an  average  of  only  33  minutes 
per  day  on  a  year  around  basis.  In  Miami  we  can 
expect  over  4V1>  hours  daily  operation.  Thus,  the 
fixed  charges  on  cooling  equipment  in  Boston  are 
HVi:  times  as  great,  per  hour  of  operation,  as  in 
Miami. 

(c)  Oklahoma  City  appears  to  be  a  “break  even” 
location.  Tliere,  heating  and  cooling  systems  may 
both  be  exjfected  to  operate  1100  hours  per  year, 
as  against  200  hours  of  cooling  and  1800  hours 
of  heating  in  Boston  and  1700  hours  of  cooling 
and  120  hours  of  heating  in  Miami.  These  figures 
refer  to  estimated  hours  of  actual  equipment  opera¬ 
tion  and  not  the  greater  number  of  hours  per 

(Continued  on  page  158) 
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Mr.  Strut  simplifies  pipe  racking 
with  cost-cutting  UNISTRUT'framing 


#  Evcrythint  you  need 
to  rack  heavy  water 
lines  to  light  conduit- 
clamps,  concrete  in* 
sertt,  hangers,  rollers 
and  many  other  acces¬ 
sories  are  standard 
parts  of  the  complete 
UNISTRUT  system. 
Especially  useful  are 
these  UNISTRUT 
concrete  inserts. 


#  Here  you  see  piping 
in  a  service  tunnel 
racked  on  UNISTRUT 
framing.  Heavy  lines 
are  easily  supported  on 
this  sturdy  metal  fram¬ 
ing.  No  special  fabri¬ 
cation  or  parts  were 
needed  —  stock 
UNISTRUT  channels 
and  fittings  did  the  en¬ 
tire  job! 


•  See  how  inserts  sim¬ 
plify  assembly?  Fit¬ 
tings  may  be  placed 
anywhere  along  the 
continuous  slot.  Get¬ 
ting  the  exact  slope  or 
pitch  is  only  a  matter 
of  adjustment.  Since 
this  system  bolts  to¬ 
gether,  it  is  easily  car¬ 
ried  into  the  tunnel, 
assembled  on  the  spot. 


#  And  here  is  a  com¬ 
pleted  tunnel  under¬ 
going  a  change — add¬ 
ing  a  steam  line.  Addi¬ 
tions  or  alterations  can 
be  made  instantly — at 
any  time.  UNISTRUT 
framing  can  be  used  as 
many  times  as  you  like 
with  complete  salvage 
of  all  material. 


#  Three  simple  steps 
. . .  that’s  all  it  takes  to 
assemble  UNISTRUT 
framing.  No  welding 
or  drilling  required. 
Think  of  the  time,  la¬ 
bor  and  engineering 
you  will  save  with  this 
quick-erected  system. 


pfk«  uf  IMSTRUr  fraaMj.  Scad  iRikiitBjNM  Maw  fgr  Iraa  cata- 
lags.  Mafca  a  mH,  ted,  la  aaa  IRHi  *llia  Sky^  Tba  limit'’ 

— aaw  at  yawr  UNttTI^ 
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INDUCED  DRAFT  TYPE* 


'POSITIVE  DRAFT  CONTROL  on 
BOILERS  and  RECIRCUUTION  o(  HOT 

GASES  in  FURNACES  and  OVENS.  ETC. 

• 

GUm  wool  insuUtod  with  •  protectivo  outer 
ceiing  for  temperatures  to  650*  P. 

Water  jacketed  with  only  a  trickle  of  water 
necessary,  for  temperatures  over  650*  F. 

SIMPLI,  ICONOMICAL  INSTALLATIONS 
•OOD  IPPICIINCIIS  e  WIDI  RANOE  OP  SIZES 
INCREASES  lOILER  CAPACITY  AND  EFFICIENCY 
POSITIVE  DRAFT  CONTROL  •  DIRECT  CONNECTED 
ELIMINATES  HIOH,  UNSIOHTLY  STACRS 

KODY  INDUCED  DRAFT  FANS  are  equipped 
with  the  femous  Kody  Axial  Row  Impellers.  (Avail¬ 
able  in  all  alloys.) 

PANS  FOR  EVERY  AIR  HANDLINO  APPLICATION 

KODY  FANS  are  available  in  sizes  to  60"  with 
capacities  to  85,000  cfm  for  a  wider  range  of  ap¬ 
plications  such  as  VENTILATION,  COOLING,  DRY- 
ING,  HEATING,  INDUSTRIAL  PROCESSING, 
CHEMICAL  CORROSION  RESISTING,  HIGH 
TEMPERATURES. 

Write  for  FREE  Illustrated  Catalogs 

A-7K 


KODY  BLOWER  COMPANY 

IPTNION  NfW  JfRSfY 
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{Continued  from  page  156) 

year  during  which  heating  or  cooling  may  be 
r(t(]uired. 

Ill  short,  it  coats  five  to  ten  times  as  much  to  move  a  Btu 
out  of  a  house  as  it  does  to  move  one  in.  Hence,  home 
cooling  that  makes  economic  sense  in  one  part  of  the 
country  may  have  to  cost  a  lot  less  to  make  good  sense 
in  another,  where  its  annual  hours  of  operation  are  much 
less.  The  more  ingenuity  engineers  can  apply  to  this 
“cost  vs.  utility"  problem,  the  more  quickly  will  they 
make  available  to  marketing  organizations  the  great  po¬ 
tential  market  for  home  air  conditioning  throughout  the 
IJ.S.A. 

•  DESIGN. — Skipping  over  the  design  factors  which  ap- 
|»ear  on  every  estimating  form,  let’s  list  a  few  typical 
factors  which  the  architect,  the  builder  and  the  home 
owner  may  have  to  consider: 

(a)  How  can  I  liest  cool  my  existing  house  which  is 
heated  with  gravity  warm  air? 

(b)  Can  I  get  ideal  summer  cooling  conditions  by 
using  a  warm  air  duct  system  which  is  designed 
to  underheat  the  bedrooms  and  overheat  the  bath¬ 
room? 

(c)  How  can  I  liest  cool  my  existing  house  which 
already  has  steam  heat? 

(d)  How  can  I  best  cool  my  new  house  in  which  I 
want  to  use  circulating  hot  water  heat,  with  base¬ 
board  radiation? 

(e)  Knowing  that  warm  air  rises  and  cool  air  drops, 
am  1  making  a  compromise  when  I  use  the  same 
duct  system  for  both  heating  and  cooling? 

(f)  Can  I  save  money  and  still  get  satisfactory  sum¬ 
mer  air  conditioning  with  a  switchover  system 
that  cools  living  quarters  during  part  of  the  day 
and  the  liedrooms  while  we  sleep? 

(g)  If  I  want  to  heat  the  entire  house  but,  in  order 
to  save  money,  desire  to  cool  only  a  part  of  it, 
how  can  this  best  be  done? 

The  answers  to  these  practical  questions  vary  with  the 
geography,  the  pocketbook,  and,  in  many  cases,  the  pres¬ 
ent  heating  plant  and  the  preferences  of  the  home  owner. 
Our  job  will  not  soon  be  done.  Engineers  will  work  for 
many  years  before  they  get  the  ideal  answers  to  each 
gioup  of  variables. 

•  MARKET.— -Air  Conditioning  is  forcing  many  with  no 
beating  background  to  get  involved  in  residential  heating 
as  a  part  of  year  around  e<]uipment  and  systems,  Mr. 
Lnube  continued.  In  order  to  get  the  heating  and  cooling 
functions  into  proper  perspective,  therefore,  I  would 
suggest  we  give  some  thought  to  the  following:  Of  the 
1.50,000,000  people  in  the  U.S.A.: 

(1)  Almost  50,000,(KK)  of  us  live  where  we  require 
at  least  5  hours  of  heating  for  each  hour  of  cooling. 

(2)  Over  50,000,0(X)  of  us  live  where  we  require  from 
2  to  5  hours  of  heating  for  every  hour  of  cooling. 

(3)  25,000,000  of  us  live  where  we  require  from  1 
to  2  hours  of  heating  for  every  hour  of  cooling. 

(4)  Only  25,000,000  of  us  live  where  we  re«{uire  less 
hours  of  heating  than  we  do  of  cooling. 

(Continued  on  page  160) 


158 


APRIL,  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Take  a  look  at  a 
TRULY  ADJUSTABLE 

Dlffaser____-wi;^-_^ 

AOjusl^d  for 

•  downward  projoclion. 

I 


Carrier  knows 
heating 

Over  fifty  years  of  leadership  in  air  conditioning  have  given 
Carrier  unmatched  experience  in  the  control  of  temperature 
— heating  as  well  as  cooling.  Yes,  Carrier  knows  heating  hy 
experience — and  all  this  engineering  skill  and  leadership 


contributes  to  the  superiority  of  Carrier  Unit  Heaters. 


Adjutlod  for 
horixonlol  ditchorgo. 


Adjuitod  for 
inlormodiolo  projoclion. 


Adju$t«d  for  horisontol  ditcfiorgo 
ond  downword  projottion. 


Iiegin  with  the  outstanding 
midget-size  Minlel  46T5()/7(), 
shown  alaive.  Only  25  inches 
high  and  relatively  light  in 
weight,  this  pro|>eller-i'an  ty|)e 
unit  heater  packs  a  hefty 
50, (MN)  to  70,(HN)  lUii  hr.  in¬ 
put  (according  to  fan-motor 
size).  It  in  designed  for  use 
when  Ixith  space  and  heating 
requirements  are  im|Mirtant. 

And  for  extra-long  life,  only 
the  Carrier  line  emlMNlies  the 
ma)or  advantage  of  lb-gauge 
AluminizkI)  Stf.ki.  Iicat  ex¬ 


changer.  It  lasts  far  longer 
than  one  of  ordinary  furnace 
steel  of  heavier  gauge.  The 
dozen  or  more  other  Carrier 
features  arc  ef|ually  impres¬ 
sive.  Six  additional  sizes. 

(iet  the  complete  story 
alxiiit  the  full  Carrier  gas- 
fired  line  .  .  .  pro|H-ller-fan 
and  duct  nKnlels  rangi;:ig  up 
to  2.50,000  Htu  capacity. 
WRITK  or  USK  COUIHIN 
for  a  copy  of  the  1 2-page 
folder  on  Carrier  Gas-lircd 
Unit  Heaters. 


Oocl-lypo  unit  koolort 

cmiMHiy  aH  thr  maiur 
■tructMrAl  And  rnnirot 
frAlurrt  of  (hr  fAn-|»ro> 
prDrd  fAn. 

lijr-fiAM  duct  AppliiAtion 
th(»wn  hrrr  prrniila  yrAr- 
round  Air  cundi(M*nmf 
(hrouth  thr  CArrirr 
WrAthrrniAkrr  Syatrm. 
AvAllAblr  in  ACVrn  AtATA. 


Air  CAAJiflAAiAg 
rAfrl^iArAfiAA 
kMhiatriAl  kAAflA^ 


N*wf  of  tko  Monfk 


This  NEW  METHOD 
DRIES  AIR 


PMOflLY  AS  YOU  WANT  IT 


NIAGARA  CONTROLLED  HUMIDITY 
AIR  CONDITIONING 


Thia  method  removes  moisture  from  air  by  contact 
with  a  liquid  in  a  small  spray  chamber.  The  liquid 
spray  contact  temperature  and  the  absorbent  concen¬ 
tration,  factors  that  are  easily  and  positively  controlled, 
determine  exactly  the  amount  of  moisture  remaining 
in  the  leaving  air.  Heating  or  cooling  is  done  as  a 
separate  function. 

Thm  Mlagara'i  Confrolhd  Humidity  Muthod  uting 
HYOMOL  mohturu-ubtorbunt  liquid  k 

a«tt  aiMl  mest  •ffectlv*  b«Mws«  ...  it  removes  moisture  at  a 
separate  function  from  cooling  or  heating  and  so  gives  a 
precise  result  consuntly  and  always.  Niagara  machines  using 
liquid  contact  means  of  drying  air  have  given  over  20  years 
of  service. 

Meat  rellehle  becewse  . . .  the  absorbent  is  continuously  recon¬ 
centrated  automatically.  No  moisture-sensitive  instruments  are 
required  to  control  your  conditions. 

Meat  flenlble  Iseceeae  . . .  you  can  obtain  any  condition  at  will 
and  hold  it  as  long  as  you  wish  in  either  continuous  produc¬ 
tion,  testing  or  storage. 

lesleat  te  teke  aere  ef  fstscaese  .  .  .  the  apparatus  ia  simple, 
parts  are  accessible,  controls  are  trustworthy. 

Meat  cempect,  taking  less  space  for  installation. 

leenpenslve  te  eperete  beaeese  ...  no  re-heat  it  needed  to 
obtain  the  relative  humidity  you  wish  in  normal  temperature 
ranges  and  frequendy  no  refrigeration  ia  uaed  to  remove 
moiature. 

T^s^s  af^s^sis^sat  ^s^sa^stsa^s  no  Bolidt,  salts  or  solutions  of  solids 
arc  uaed  and  there  arc  no  corrosive  or  reactive  substances. 

For  comfsiofo  Infonnation  writu 

NIAGARA  BLOWER  COMPANY 

Ottr  JJ  IVen  a/ Strt'kt  im  ImdmtrMi  Air  F.mgimttrimg 
Dept.  HV,  405  Lexington  Ave.  New  York  17,  N.  Y. 

Se/«  Engimeen  im  Primeipmi  Cities  mf  V.  S,  mmd  Canmda 


COOLING-HEATING  ECONOMICS 

(Continued  from  page  158) 

Thia  relationship  imposes  on  the  air  conditioning  engi¬ 
neer  an  important  obligation,  Mr.  Laube  concluded.  He 
must  be  careful  not  to  compromise  the  (]uality  of  the 
heating  system  for  the  sake  of  the  cooling  function  in 
those  42  states  and  the  District  of  Columbia  in  which 
heating  is  always  required  for  more  hours  per  year  than 
is  cooling.  If  any  compromising  is  to  be  done  with  re¬ 
spect  to  the  heating  function  of  our  year  around  air 
conditioning,  it  should  be  confined  to  those  limited  areas 
in  which  the  importance  of  cooling  out-weighs  the  im¬ 
portance  of  heating. 


COMPUTER 

forecasts  gas  requirements  for  midwest  utility  in 

growing  community. 

How  to  efllriently  deliver  gas  may  be  determined  by 
an  electronic  brain,  according  to  electrical  engineers  at 
Armour  Hesearch  Foundation  of  Illinois  Institute  of 
'fechnology,  Chicago.  The  Foundation’s  Computer  Center 
currently  is  using  analog  and  digital  computers  to  solve 
firoblems  in  providing  gas  systems  of  adequate  capacity 
in  cities  serviced  by  the  Northern  Illinois  Gas  company, 
in  its  17-county  area  in  northern  Illinois. 

•  ELECTRIC.— -Analog  computers  perform  calculations 
from  electrical  circuits  that  simulate  the  various  pipe 
sections,  gas  flows,  and  pressure  drops,  producing  an¬ 
swers  at  a  saving  in  time,  according  to  David  Rubinfien, 
su|)ervisur  of  the  center.  But  digital  computers,  he  ex¬ 
plained,  work  even  better  for  gas  distribution  problems 
because  solutions  are  more  straightforward. 

•  ELECTRONIC.— With  the  digital  computer,  problems  are 
reduced  to  numbers  and  formulas  that  express  process 
operations.  The  equations,  punched  into  cards,  are  fed 
into  the  brain  for  reading  and  retention  in  its  memory 
circuits.  Data,  such  as  demand  for  gas  and  pipe  sizes 
and  lengths,  are  supplied.  The  computer  then  relates  this 
knowledge  with  its  basic  information,  disgorging  the 
required  operating  solutions. 

The  electronic  method  not  only  is  more  accurate  than 
the  older  hand  method,  but  also  is  much  faster.  Com- 
|)uters,  which  can  add  as  many  as  500  ten-digit  numbers 
in  one  second,  have  rendered  desk  calculation  obsolete. 
Rubinfien  said. 

The  gas  company  turned  to  electronic  computing  be¬ 
cause  of  a  boost  in  demand  for  gas  which  has  increased 
five  times  since  1930  and  two  and  a  half  times  since  the 
end  of  World  War  II. 


COPPER  DRAINAGE  TUBE 

it  announced  in  series  of  sizes  for  toil,  watte,  and 
vent  lines.  Savings  enumerated  by  spokesmen. 

Widespread  interest  is  expected  to  be  aroused  among 
architects,  engineers,  builders,  contractors,  plumbers  and 
(Continued  on  page  166) 
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na-uta&ac 

SERVICE 


BUSINESS  REPLY  CARD 


YnmuTDie 


Air  CONDmONING,  Hextimg  m 
93  WORTH  STREET 


NEW  YORK  13,  N.  Y. 


rl'TjTj 

or  b*It«<liiv«B,  and  la  two  caainc 
Tha  pump*  hava  a  bronze  impaUcr,  a  re* 
movable  bronze  woarinc  rini.  a  rotary 
aeal,  a  atainlaaa  ateel  shaft.  3-phaae  cap¬ 
acitor  type  motors  and  a  ranre  of  capaci¬ 
ties  and  heada  to  tS  apm  and  135  ft,  re- 
apectively.  Pertormance  curves  and  a  bul¬ 
letin  are  avallabla. _ _ _ Item  345 

ALL  MBTAL  nCMAUST  FAN*.  Pace  Tf. 

The  parts  of  these  exhaust  fans  that  come 
In  contact  with  corroaive  fumes  are  made 
of  solid  metal.  They  are  available  In  sizes, 
capacities,  drlvaa,  and  alloys  to  fit  par- 
tletilar  requirements.  Their  standard  dls- 
charce  arrancements  include  clockwlsa, 
countercloakwlaa,  and  angular  arrange¬ 
ments  which  should  be  meclAsd  when  or¬ 
dering.  Bulletin  availaM. _ Item  3M 

mJUVmATCp  BATB  VALVI.  Page  75. 

In  lfl7.  a  steel  gate  valve  was  Installed 
In  the  mala,  steam  lead  turbine  of  an 
electric  company.  It  operated  for  IT  years 
under  pressures  of  250  pal  and  at  600  deg 
r.  In  IW4,  when  the  turbine  was  renewed, 
the  valve  was  given  limited  preventive 
maintenance  while  down,  and  re-lnstalled 
In  its  origlaal  location.  This  company 
manufactures  a  complete  line  of  steel  gate 
valves  In  all  pressure  classes  and  sues. 
Consult  the  company  catalog  or  Its  repre¬ 
sentative.  _ _ _ Hem  M7 

MIDttBT  tm  UNIT  MBATBII.  Page  ISt 

A  fas  fired  unit  heater,  which  Is  It  In. 
high,  is  a  propeller-fan  type  with  a  cap- 
amy  of  50.000  to  70,000  Btu  per  hr  input 
according  to  the  fan  motor  size.  It  has  a 
16-fage  alumlnlaed  steel  heat  exchanger, 
and  Is  made  In  6  additional  sizes.  The  com¬ 
pany  manufactures  a  gae-flred  line  of  pro¬ 
peller  fax  and  duct  model  heaters  ranging 
up  to  MJOO  Btu  per  hr  capacity.  A  12- 
page  folder  oo  the  gas-llred  unit  heaters 

MMN  VKLBCITV  AIK  DIPPUMUM.  Page 

71.  High  vtfocity  units  for  hospital  air 
condltloalng  can  be  tised  with  smaller 
than  conventlonai  duets  to  reduce  the 
sheet  metal  required.  They  operate  with 
air  processed  in  the  main  equipment  room 
and  are  adaptable  to  s  wide  variety  of 
architectural  designs.  Write  on  your  busi- 


nam  letterhead  for 


the 


new  selection 
. Item  Ml 


•AS  VALVU  FOR  SOOLIMO  AND  NSAT- 
INK.  Page  11.  Oas  valves  are  manufac¬ 
tured  for  the  air  eoadltloning  and  refrig¬ 
eration  Industrlao  as  well  as  heating  in 
^  to  11^  la.  slaos.  Iraelr  operation  la  In¬ 
dependent  of  gas  pressure  and  gravity, 
and  they  may  be  Installed  close  to  living 
rooms  or  umping  rooms  in  domestle  hegt- 
. NM  3M 


lag  units.  Ihiueuh  Is  available. 

MIMAV-AIR  ••irniOL.  Page  71.  An  air 

conditioning  unit  has  a  muggy-alr  con¬ 
trol  that  consists  of  two  independent  re¬ 
frigerant  circuits.  The  upper  circuit  can 
be  cut  out.  ttwreby  Increasing  the  dahu- 
mldifyliu  eflset  by  lowering  the  coil  re¬ 
frigerant  temperature.  Air  Is  by-paased 
through  the  non-operating  dremt  and 
mixes  wlfo  the  dahumldlfled  air  to  give 
desirable  diacharge  temperatures.  Bulletin 

available. _ _ _ _ Hem  Ml 

UNIT  AM  •DMDITMHnM  Page  40.  Unit 
air  conditfoners  buUt  In  3,  5.  a^  71mp 
aiass  can  be  adapted  to  the  layout  of 
stores,  restaurants,  hotels,  offices,  fac¬ 
tories.  and  other  businesses  throu^  the 
duct  work.  The  air  conditioners  have  In¬ 
sulated  condensers,  self-cleaning  filters, 
and  heavy  construction.  Distributor  tsr- 
rltorlas  and  bwstln  available.  ...Ham  Ml 
•N  TNU  MLIvnY.  Page  W.  This  manu- 
foehuw  of  paeCrabrloatsd,  Insulated  pip- 
lag  asides  Itself  oa  punctual  delivery,  and 
eauaoBS  that  the  bast  way  to  masit  pip¬ 
ing  construction  schedules  is  to  contam 
the  compaiw’s  rencesentatlve  early  in  the 
planning  safe.  The  representative  wUl 
help  OB  schaduHng  delivery  and  on  tech- 
nlaal  Information  as  welL  Catalog  la  avau- 

iSa.  _ _ iCm  m 

..  TUDK  FDD  BKAINAOK  SVS- 
Pags  41.  Copimr  tube  for  drela- 
fwa  apstiBma  la  reeominended  for  aavlags 
m  lastauation  time  and  cost  and  for  re¬ 
ductions  in  carpentry  work  by  pre-asaem- 
biy  done  In  the  wtop  or  on  the  Job.  Copper 
water  tube,  rad  brass  and  copper  pipe,  and 
copper  refrlfaratlon  tube  are  also  rseom- 
mended  by  th^co^mg^. - Hmb  MS 

o/^iummanM' ia^stry, 
aanaar  can  be  Installed  outside  by  betng 
mouaisd  In  a  sOnd  on  lopf  or  ssmota  Jc 
eatloB.  It  can  al 
a  discharge  di 
made  in  wght 


Orek  Kumbdn  eorrgdpondlng  to  Itio 
ddiMctiioiviOfits  Ik  wMcIi  you  dfo  In* 
tFFwtod,  print  your  nnmo  Mid  nd- 

iMrOvWIvflOfl  Wni  D9 

cRrocHy  froin  nmnutneturnrs* 


to  10  ton.  The  manutaeturer  offara  on-tlrac 
delivery  to  contractors,  even  under  amar- 
gsney  conditions.  Bulletin  with  engineer¬ 
ing  Information  Is  available. _ Ham  251 

DMLm  eONTIMLt.  Page  42.  These  con¬ 
trols  are  made  to  reduce  the  operating 
cost  of  coal,  gas.  or  oil-Ared  boilers,  either 
natural  or  induced  draft.  The  company's 
MlscUon  of  controls  includes  an  automatic 
damper  control  and  elaetrle  arm  drive 
unit:  a  steam  control  that  holds  prassure 
to  plus  or  minus  1%  of  raspitrad  sattlng: 
gages  for  indleatiiw  draft,  air  praasura. 
flue  fas  tamperature,  and  anuika  condi¬ 
tions;  a  low  draft  cut-off  control  to  pre¬ 
vent  damage  to  a  boUar  whan  tha  waft 
fails;  and  control  panal  board  eabinets 
^t  ara  facfocy  asaambladT^ DatMisd  1^ 
formation  is  available  on  each  of  tha  con¬ 
trols.  _ _ _  ■■ 


ennwiFUBAL  kodf  ncNAUtnn. 

Inslda  back  eovar.  Bingla,  4-soiia  uxuts 
haustars  are  made  in  capacttlas  up  to 
12.060  cfm  and  with  a  low  contour  design. 
They  feature  ball  baarlnf.  graaso-packed 
motors  and  a  spark  proof  fan  blada.  Tha 
company  also  manufactures  waU  exhaust¬ 
ers  which  can  be  installed  close  to  the 
area  naeding  ventilation,  thus  reducing 
duct  work.  . Ham  2*7 

ZOI6B  ODWTKOL  AM  eOHBmOHHM. 

Inslda  back  eovar.  Bingla,  4-aona  unlto 
handla  dtfforant  nssds  slmultansoutly  In 
different  areas.  The  unite  hava  a  separata 
set  of  mixing  dampen  for  each  sons  that 
permits  propar  balancing  of  etmdltloned 
air.  They  art  equipped  wtOi  fflters.  fane. 
humldlAcr.  and  coils.  A  buUotm  is  avail¬ 
able  mt  idvm  the  cspacltlee,  dlmenaions. 
and  descriptive  details  of  the  uiuts. 


AM  DDOUM  AM  OOHDITIOHBIL  Page 

l7l.  Air-cooled  air  condltlonara  for  homo 
and  commercial  use  faahure  a  apaelalv  da- 


siens^  eondansar  hduaing  whieh  can  ba 
attaehad  to  t^  nmt  or  dlaeonnaetad  for 
renmto  inst^tion.  ‘ftM  unlto  ara  tHo 
aqulppad^wlth  a  cooling,  haattng  switch 
control  that  wn  ba  uiwd  with  standard 
thermostats.  Tha  saa-eontained  unit  is  a 
3-hp  packaged  air  eonditionar.  Franchised 
tcrritorlee  available . Ham  2M 

KVAWWATIVK  DOHDBNBBKB  AHD 
eOOLIIIA  TDUMin.  Paga  M.  A«e«Mlbla 

evaporativa  oondanaars  and  coottiur  tow¬ 
ers  feature  sectional  eonctructlon  Tor  in- 
spaetlon  and  malntoganoa  of  sprays,  eolls. 
and  tower  Mifaee.  unlto  aleo  have  a 
■top  and  platfonn  which  parmit  aecam  to 
tha  top  of  K.  Thay  hava  an  aeoam  port 
which  permits  ascaas  to  tlM  susnp  for  the 
adluetment  of  the  Boat  valve  and  claanuig 
of  tha  strainar  and  pan.  Write  fot^detalla^ 


!  AM  Ml 

’  eancont 

ai 


.Paga  15*. 

ilr  direc- 

litaneo^ywKwt  ^angiv'm^l»oS- 
of  tha  spinntagn  It  can  b*  adjvwtod 
hpraontaldu- 


tlon  at  four 
•Imultai 

tlon  of -  _  ..  . 

for  downward  nrofsetlon.  _ _ 

charge,  intermediato  orojactlon,  and  hprl- 

BLMTDOHie  AM  DLKAHHM.  Page  H. 

Klaetronto  prac^ntators  ara  aaada  In  a 
raime  of  sffielanM  with  a  lAotoa  of 
maintonanca  me&oda.  Ona  modula  salf- 
cleardng  and  Its  ooQocior  plataa  are  re- 
oitod  autoiMtleally.  It  has  a  now  of 
eoUsetor  plataa  which  Incrvcac  the  cunace 
area  52%.  AnoOiar  atatlonary  pata^ty^ 


electronic  pveelpltotor  washsi  and  rn-ails 
tha  eollaetor  plataa  by  two  aeto  of  travel- 
i>W  spray  nozzles.  A  tnlrd  model  Hwnufac- 
tured  by  the  compaiur  to  a  dry  tna  alee- 
tronlc  Atar.  Four  oatoloda  dasc^ng  tha 
company’s  aquipmont  ara  avoUa^l^  ^ 

>.  Page  42. 

_ _  .  or  dtotnbu- 

1  gM  ^  etmpleat  and  most 
>to  la^t.  A  sonata 
■nd  slsaa  of  air  eondtilon- 


pinip  n  - 

This  company  a  repr 
tor  will  help  your  ' 
affecUva  poasibli 

rang#  of  typas  and  stoM  — -i-  -  , 

Ing  Dumps  are  earned  In  etock  by  .reglonel 
wsrehoueee  end  authorized  diatolputjg 
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8y  ail  means...  check  hvV^  rWicotl 

b«for*  you  placa  that  orcfor  for  INDUSTRIAL  HEATING,  COOLING, 
VENTILATING  AND  PROCESS  HEAT  EXCHANGER  EQUIPMENT 


**We  have  been  doing  just  that  for  over  a  quarter  of  a  century -- and 
toe  know  we  have  saved  ourselves  thousands  by  taking  their  recom¬ 
mendations  on  any  problem  involving  heat  exchangers.  They  are 
represented  in  all  principal  trading  areas^  too^  so  you  also  can 
benefit  from  their  experience,  just  as  we  have  through  the  years.** 


You  or#  to  corrtct,  Mr.  PARACCXL  CUSTOMER.  Whonovor  wgII 
detigiMcl  and  wall  built  hoot  txchangGrt  —  oduquotoly  onginGGrod 
to  givG  custoniGr  satisfaction  yoar  aftGr  yoar  —  orG  bGing  invGSti* 
gatGd,  thG  smart  buyor  hat  always  preferred  PARACOiL  Gquip- 
mGntl  Thoy  always  havG  hod  that  extra  somedring  that  madG  thorn 
morG  than  just  an  atSGmbly  of  tubus  insidG  of  a  shGlII 
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Parocoii  Hoot  IxdiangGrt  for  riw  hGcHlnf ,  pipiiHI  and 
air  conditioning  contractor  Indudot 

Ail  HEATHS  i  COOUB  •  CONOENSATE  COOUB  •  CONVEITOIS  •  Ria  OH  HEATHS 
mSTAMTAHEOUS  WATH  HEATERS  *  LAHNOIY  HEAT  tfOAIMEIS  *  LHK  OH  HEATHS 
&  COOIHS  •  TAHK  STOIACE  TYK  WATH  HEATHS  •  WASTE  HEAT  HOiANOHS 


DAVIS  ENGINEERING 


CORPORATION 
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LOW  INSTALLATION 


AND  MAINTENANCE  COSTS 


.  .  .  plats  added  years 
of  depeadable  service 


TODD  BURNERS 

GAS  OR  OIL 


COMBUSTION  EQUIPMENT  DIVISION 

TODD  SHIPYARDS  CORPORATION 

81.16  45TIi  AVENUE 
Eimhunt,  Qaeenc,  N.  Y. 


NoW-^^lh  and  Vi  sizes 

LIQUID 


COMPLETELY  ASSEMBLED,  TESTED 

— ready  for  line  inBlallation  ! 

LIQUID  lYI  feature*: 

^  Pyroi  floss,  dooMo  soolod  ot  sidos  ood  oods. 

^  Sgriof  loodod  foskofs  for  gositlvo  soollof . 

^  OGO.Gioeo  coGfor  coostrocfloo. 

^  Poll  llao  tow— GO  rosfrIcfloG. 

^  iHSfoof  OHolysIs  of  rofrlforofloG  coodifioG. 

*  ioTfar  «<••«  avallaSU  *mm. 

S*M  fey  Im4)m  WfeUawlart.  SmC  Sir  CoMItfe  D-M 
»y»infee  IlM  i—ytite  Allili  LIm 
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in  COMPANY 

1153  West  Grand  Ave.,  Chicago  22,  III. 
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Shown  h«r«  It  ■  “Gtntral" 
backward  biada  cantrHugat 
fan.  Highly  flaxible  in  pur- 
post  or  position  it  it 
datignad  for  utt  In  haat- 
Ing-vantilating  and  air 
conditioning  tyttamt. 
powar  plant  inttallationt 
and  industrial  proctttat. 
Non-ovarloading,  quiat 
oparation-art  inharant 
qualltiat  in  all  Ganaral 
backward  biada  fans. 


with 

GENERAL 

mechanicol 

lungs! 


BACKWARD  BLADE 
WHEEL 

AND  SPUN  INLET. 


Greater  efficiency,  longer  life, 
less  maintenance  cost  are  auto¬ 
matically  yours  in  every  General 
Blower  product.  Over  twenty 
years  experience  in  manufac¬ 
turing  heavy  duty  air  moving 
equipment  for  the  nation's 
leading  industries  is  the  guar¬ 
antee  of  quality  behind  each 
blower  leaving  our  plant. 

Lat  Ganaral  Blowar  anginaaring  “know 
how"  halp  you  with  your  naxt  air 
handling  problam.  Contact  tha  angi¬ 
naaring  taiat  raprasantativa  in  your 
araa  or  writa  Ganaral  Blowar  Company. 

GENERAL  BLOWER 

COMPANY 

•  SOI  PIIIIS  AVINUI 

MORTON  GROVE,  ILLINOIS 


N*w«  of  tka  k4ontli 

COPPER  DRAINAGE  TUBE 

(Continued  from  page  160) 

building  officials  by  a  new  copper  tube  series  announced 
by  T.  E.  Veltfort,  manager  of  the  Copper  &  Brass  Research 
Association. 

To  be  known  as  copper  drainage  tube,  the  new  product 
is  expected  to  furnish  the  ideal  material  for  use  in  soil, 
waste  and  vent  lines  in  modern  plumbing  systems.  Follow¬ 
ing  a  comprehensive  investigation  by  the  Association  and 
copper  tube  fabricators,  copper  drainage  tube  was  devel¬ 
oped  specifically  for  sanitary  drainage  service.  It  will  pro¬ 
vide  important  economies  for  all  types  of  building  con¬ 
struction  and,  at  the  same  time,  assure  a  permanent  in¬ 
stallation  due  to  the  well  known  corrosion  resistant  prop¬ 
erties  of  copper.  Research  tests  have  shown  that  copper 
drainage  tube  will  provide  trouble-free  service  for  the  life 
of  a  building  in  normal  applications,  the  Association  says. 
Fabricators  of  copper  tube  are  commencing  production 
of  the  new  product. 

•  EITTINOS. — There  are  also  available  a  complete  line  of 
cast  brass  drainage  fittings  conforming  to  American 
Standard  ASA  B16.23-1953.  These  fittings  provide  for  all 
service  conditions  that  may  be  encountered  in  plumbing 
installations.  Installations  with  copper  drainage  tube  pro¬ 
vide  sanitary  drainage  that  offers  smooth  interiors  and 
low  frictional  resistance  to  flow.  Interior  walls  remain 
smooth  throughout  life  of  the  building  and  clogging  of 
copper  lines  is  virtually  unknown.  Copper  tube  can  be  in¬ 
stalled  by  a  simple  soldering  operation,  in  which  the 
solder  is  drawn  into  the  joint  by  capillary  action. 

For  an  ordinary  five  or  six-room  house,  the  amount  of 
material  handled  when  installing  copper  is  only  about  one- 
third  the  weight  of  other  materials  used  for  drainage 
work.  Because  of  its  lighter  weight  and  easier  procedure 
for  joining,  copper  tube  lends  itself  to  shop  prefabrication 
for  larger  building  developments  with  their  multiplicity 
of  units. 

Only  skilled  plumbers  should  be  entrusted  with  the  de¬ 
sign  and  installation  of  plumbing  work.  Plumbing  codes, 
either  state  or  municipal,  sometimes  both,  determine  the 
standards  to  which  the  pluml)er's  work  must  conform. 
These  codes,  which  vary  somewhat  in  different  localities, 
are,  as  a  whole,  based  on  uniform,  sound,  fundamental 
principles  of  sanitation.  They  serve  to  protect  the  owner, 
the  plumber  and  the  public  interest.  Practical  installations 
of  copper  tube  for  use  in  waste  and  vent  lines  should  con¬ 
form  to  ac4  epted  procedures  for  the  design  of  plumbing. 

•  SIZES. — C()p|)er  drainage  tube  differs  only  in  the  wall 
thicknesses  from  the  tube  sizes  known  as  copper  water 
tube.  For  drainage  work,  where  the  tube  is  subject  to 
little  or  no  pressure,  cop|>er  drainage  tube  is  recommended 
in  the  standard  weights  and  dimensions  shown  in  Table  1. 


Table 

1.— COPPER 

DRAINAGE  TUBE 

SIZES 

Actual 

Nouiiaal 

Steedard 

Outside 

Wall 

Tbaaratkal 

Sisa 

Diauiatar, 

Thkkaass, 

Waitlrt, 

lackat 

lacbat 

lachas 

Lb.  par  Pt. 

IV4 

1.375 

.040 

.650 

IVi 

1.625 

0.42 

.809 

2 

2.125 

.042 

1.07 

3 

3.125 

.045 

1.69 

4 

4.125 

.058 

2.87 

5 

5.125 

.072 

4.43 

6 

6.125 

.083 

6.10 
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In  many  case*  3-inch  copper  tube  will  prove  adetjuate 
for  the  soil  pipe.  A  3-inch  soldered  fitting  for  copper 
drainage  tube  goes  easily  into  the  wall  space  provided  by 
2x4  studs.  The  long  lengths  in  which  copper  drainage 
tube  is  available  permit  further  economies  by  the  elimina¬ 
tion  of  many  joints. 

The  actual  selection  of  sizes  in  most  instances  is  con¬ 
trolled  by  Code  requirements,  but  a  3-inch  copper  tube 
stack  with  not  over  three  branch  intervals  will  accommo¬ 
date  30  fixture  units  (not  over  two  water  closets).  Where 
not  fixed  by  Code,  a  sanitary  engineer  or  other  qualified 
designer  would  probably  specify  a  3-inch  stack,  and  would 
undoubtedly  find  other  instances  where  smaller  sizes 
would  produce  savings  without  sacrifice  of  the  assured 
satisfactory  service  to  be  obtained  from  the  copper  tube. 

•  IN  TALL  BUILDINGS. — Copper  drainage  tube  may  be 
used  equally  well  in  multi-story  buildings.  Typical  installa¬ 
tions  of  copper  tube  waste  and  vent  piping  for  a  tier  of 
bathrooms  in  a  tall  building  would  probably  utilize  two 
stacks  of  copper  with  soldered  fittings.  The  waste  lines, 
W.  C.  branches  and  all  the  vents  would  be  copper  tube. 
The  vent  headers  and  waste  lines  should  be  long  enough 
to  take  up  what  small  expansion  may  occur  in  the  stacks. 

Expansion  of  the  stacks  under  the  most  adverse  tem¬ 
perature  conditions  likely  to  exist  in  such  an  installation 
is  about  Vz  per  100  feet  of  stack  length.  By  anchor¬ 
ing  the  stack  midway  between  top  and  bottom,  the  maxi¬ 
mum  movement  due  to  expansion  is  reduced  by  one  half. 
The  expansion  can  be  taken  up  by  the  copper  without 
special  detail  by  keeping  the  cross  tubing  from  stack  to 
stack  over  five  feet. 


MILDER  WEATHER 

on  Atlantic  Seaboard  linked  to  rise  in  frequency  of 
hurricanes. 

The  Atlantic  seaboard  may  be  paying  a  terrible  price 
for  the  warmer  winters  it  has  enjoyed  since  1938,  and 
particularly  since  1948. 

The  same  unknown  factors  in  climate  that  have  pro¬ 
duced  the  milder  winters  appear  to  have  made  the  sea¬ 
board  vulnerable  to  occasional  tropical  hurricanes  that 
otherwise  would  have  bounced  of!  and  sfient  themselves 
far  out  to  sea,  tnembers  of  the  American  Meteorological 
Society  were  told  at  a  recent  meeting. 

The  society’s  members  took  part  in  a  discussion  of 
hurricanes  led  by  Rol>ert  H.  Simpson  of  the  United  States 
\K'eather  Bureau.  The  discussion  was  held  at  the  New 
York  Academy  of  Sciences,  2  East  Sixty -third  Street,  by 
the  academy’s  section  on  oceanography  and  meteorology. 
The  session  was  part  of  a  national  meeting  being  held  by 
the  society  at  the  Bronx  campus  of  New  York  University, 
celebrating  the  centennial  of  the  university’s  College  of 
Engineering. 

Jerome  Namias,  head  of  the  bureau’s  long-range  fore¬ 
casting  section;  Gordon  Dunn,  new  head  of  the  bureau’s 
hurricane  forecasting  station  at  Miami,  and  Mr.  Simpson, 
who  has  been  flying  into  the  eye*  of  hurricanes  for  data 
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country— folly  sale,  abairfutely  depeadaMe*  h4^M|f 
efficient.  But  be  iinre  the  control  yon  inatall  iaji 
Field.  In  a  get  installation  only  a  perfect  eonirolS 
a  good  control. 
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*the  following  equipment  is 
recommended  for  testing 

AEROFDSE  DIFFUSERS... 


ThBfB  the  recommendation 
of  Tuttle  &  Bailey  for  meaiur* 
ing  mctuml  air  delivery  of  their  diffuters— precisely 
and  quickly  in  the  field. 

They  know  from  their  own  tests— in  their  own 
complete  laboratory— that  a  few  simple  readings 
with  a  Velometer  equipped  with  a  2230  jet  min* 
i mixes  the  time*consuming  job  of  balancing  out  a 
system  on  installation. 

The  Velometer  is  the  only  instantaneous,  direct- 
reading  air  velocity  meter— accurate  in  all  ranges, 
from  high  to  low— compact,  portable,  easy  to 
understand  and  use.  Wide  assortment  of  jets  and 
fittings  makes  this  precision  instrument  ideally 
suited  for  all  air  velocity  measurement. 

Get  an  Alnor  Velometer  for  your  air  measure* 
iHent  needs.  You’ll  save  time  ana  money  wasted  in 
balancing  air  distribution  on  your  next  job.  If  you’d 
like  a  copy  of  Tuttle  8t  Bailey  instructions  on 
balancing  Aerofuse  Diffusers  with  the  Velometer, 
just  send  the  coupon  below. 


ILLINOIS  TESTING  LABORATORIES.  INC. 
Room  314,  420  N.  LaSalle  St.,  Chicago  10,  Illinois 

□  Send  Tudic  A  Bailey  Instructions 

□  Send  Velometer  Bulletin  2448-G 


Ctmpmtty 

AMreu. 
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since  1937,  reported  on  the  progress  and  prospects  of 
hurricane  research. 

a  CHANGE. — Mr.  Namias  said  that  evidence  was  piling 
up  that  there  was  a  distortion  of  the  climatic  regime  of 
the  Kast  making  it  advisable  to  consider  the  entire  At¬ 
lantic  seaboard  as  a  hurricane  area. 

Further  research  is  needed  to  complete  the  picture, 
he  said.  But  the  data  at  hand  help  to  explain  why  Hurri¬ 
cane  Carol  last  season  raced  4(X)  miles  up  the  coast  in 
twelve  hours,  leaving  death  and  destruction  in  its  wake, 
after  taking  three  days  to  meander  over  300  miles. 

The  southerly  air  flow  up  the  Atlantic  seaboard  ap¬ 
pears  to  have  increased.  At  times  there  is  a  fundamental 
distortion  of  the  polar  trough.  This  arises  from  changes 
in  the  pattern  of  high  altitude  polar  air  streams  in  the 
eastern  part  of  the  United  States.  These  polar  air  masses 
formerly  put  the  severity  in  northeastern  winters. 

Tlie  distortion  piles  up  air  off  Newfoundland  and  to 
the  east.  Between  the  two  areas  of  high  pressure— one  over 
the  northern  part  of  the  country,  the  other  off  Newfound¬ 
land — vast  and  powerful  wind  systems  are  set  up. 

These  wind  systems  appear  to  have  twisted  into  a 
more  directly  south-to-north  direction.  At  times  the  hur¬ 
ricanes  become  embedded  in  them  and  are  pulled  north¬ 
ward  over  the  Middle  Atlantic  and  New  England  States. 
•  FORECAST.— Action  is  so  fast  when  a  hurricane  like 
('arol  starts  racing  northward  that  its  probable  path  can 
l>e  fore<‘ast  in  time  only  from  observations  on  the  climatic 
conditions  producing  the  variation  from  the  usual  pattern, 
Mr.  Namias  said.  That  means  tracking  the  polar  air 
masses  far  to  the  west  to  tell  where  churning  tropical 
air  masses  are  likely  to  be  drawn. 
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Februory 


Cumulative 


City  1 

1955  i 

Normal 

1  1954 

1  Narmal 

Colgory,  Alto . 

1374 

1355 

5840 

6666 

Chorlottetown,  P.  E.  1.  .  .  . 

1207 

1338 

5151 

5666 

Crescent  Valley,  B.  C.  ... 

1159 

1112 

5393 

5743 

Edmonton,  Alta . 

1493 

1501 

6368 

7299 

Fort  William,  Ont . 

1588 

1582 

7044 

7204 

Grortde  Prairie,  Alta . 

1568 

1456 

6902 

7456 

Halifax,  N.  S . 

1065 

1170 

4427 

5068 

London,  Ont . 

1 176 

1240 

5147 

5253 

Medicine  Hot,  Alto . 

1428 

1406 

5646 

6438 

Moncton,  N.  B . 

1234 

1392 

5448 

6106 

Montreal,  P.  Q . 

1358 

1460 

5884 

6108 

North  Boy,  Ont . 

1425 

1492 

6715 

6653 

Ottawo,  Ont . 

1367 

1459 

6151 

6382 

Penticton,  B.  C . 

1025 

969 

4609 

4779 

Porquis  Junction,  Ont.  .  .  . 

1652 

1764 

7798 

8064 

Prince  George,  B.  C . 

1288 

1305 

6057 

6677 

Quebec  City,  P.  Q . 

1417 

1481 

6344 

6688 

Regina,  Sask . 

1742 

1764 

7023 

8137 

St.  John,  N.  B . 

1203 

1266 

5371 

5652 

Saskatoon,  Sask . 

1744 

1635 

7054 

7911 

Toronto,  Ont . 

1073 

1206 

4664 

5154 

Voncouver,  B.  C . 

774 

736 

3588 

3797 

Victoria,  B.  C . 

736 

689 

3463 

3414 

Windsor,  Ont . 

1058 

1 148 

4576 

4877 

Winnipeg,  Man . 

1774 

1775 

7285 

8091 

*These  data  are  supplied  throuch  the 

courtesy 

of  the  Meteoroiocical 

DiviMoo  Air  Service  Branch, 

Department  of  Tranaport,  Canada. 

The  Drpsrtmcat  reporU  stifkt  revision*  in  the  fiKure*  for  Jsnusiy  ss 
nhlished  in  Utt  montn’s  issue.  Corrected  fixures  arc:  Fort  Wiflism.  Ont., 
799;  Montresl.  P.  0.,  I6M. 


W^k  .  .n.,0  ^  ALLEN  COOLER  & 

.  0.^  VENTILATOR  INC. 

ROCHESTER,  MICH. 

Poo^  Ventilalori  (or  Evury  Commercial  and  Induilnal  Need 


Preferred 

DRAFT-A-IUSTOR 


,  In  thot  n«Kt  beilnr  installation  bo  tvr# 
to  inciwda  a  Preferred  loromatric  Droft-A- 
Justor.  Controli  draft  outomaticolly  and 
oliminata*  afficiancy  lottai  dwo  to  aKCOtft 
air,  Thoutandt  of  that*  controls  oro  iov« 
ing  millions  of  fuol  dollors. 

•  Sovos  10  to  30%  in  Fwol. 

•  Insuros  Forfoct  Draft  Control. 

•  Cuts  lossos  from  brickwork  lookogo. 

•  Incroosos  CO2  Forcontogo. 

•  Roducos  Fly  Ash  Quantity  up  Stock. 

•  Cools  Walls  noxt  to  Chimnoy. 

•  Vontilotos  Roilor  Room. 

Slier  to  moot  every  job.  Approved  by  Under- 
wrilert'  loborotorioi,  Inc.  Write  for  SulleHn  $00, 


f  aw  ■¥••• 

Yes,  look  at  this 
WEINMAN  Pump  any 

way  you  choose  . . .  from 
the  standpoint  of  compact  size 
...  the  way  it  mounts  easily  in 
any  position  to  facilitate 
installation  where  space 
is  limited  .  .  .  _ 


PREFERRED  UTIUTIES  MFC.  CORP. 


.  .  .  compare  the  matchless,  long-lived  effi¬ 
ciency  and  low  unit  cost  .  .  .  and  you’ll  choose 
WEINMAN  Centrifugal  Pumps  for  all  hot  or 
chilled  water  circulating  tasks. 

When  you  choose  WEINMAN  Pumps,  you 
benefit  from  over  a  full  quarter-century  of  pump 
experience;  you  are  assured  of  obtaining  superior 
service  and  efficiency  from  your  WEINMAN 
Centrifugal  Pumps  at  no  greater  cost  than  ordi¬ 
nary  pump  units  which  offer  far  less.  Get  the 
expert  advice  of  a  WEINMAN  Centrifugal  Spe¬ 
cialist  when  pump  problems  come  up  . . .  he's  the 
man  that  can  help  you  solve  your  pump  problems! 
Write,  wire  or  phone  today. 

Tho  WEINMAN  Ty^  AC  cloto-couplod  pump  will 
givo  longor,  fhoroughly  dopondoMo  Mrvko  ovon  whon 
cooling  wotor  it  loodod  with  obrotivo  grif  .  .  .  •  rofory 
fygo  mocKonicol  tool,  with  •  rovonihio  coromic  Hoofing 
toot  ond  corhon  wothor  combinofion  hold  hy  o  tfolnlott 
tfool  tpring,  givot  long  lookgroof  ogorotion.  Rutf  and 
cofrotlon  proof  tolid  tfolnlott  tfool  thoff.  For  full  dofoilt, 
otk  for  Rullofin  72  S. 


Representalivet  In  principal  cltiet 
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good,  dependable 
heating 

beyond  the  gas  mains 

oil-fired 


UNIT  HEATERS 


for  pormoiioiit  tmi  tomfNN’ory  inttollotions 

Saf«  . . .  approved  by  Underwriters  Laboratories 

•0%  vH ici«ncy . .  .  specially  engineered  as  a  unit  heater, 
using  a  Century  Engineering  gun  type  burner;  has  excep¬ 
tionally  high  fuel  burning  efficiency 

No  smoko  . . .  high  efficiency  of  burner  eliminates  smoke 

140,000  BTU  . . .  50  ft.  throw 

Thormostotic  controls  by  Minneapolis  Honeywell 


PIPING  AND  PLUMBING 

(Concluded  from  page  121) 

and  small.  The  minimum  plumbing  requirements  pre¬ 
sented  in  these  codes,  represent  years  of  research,  both 
experimental  and  practical.  Therefore,  in  order  to  pro¬ 
duce  the  highest  standard  of  sanitary  facilities,  regard¬ 
less  of  the  size  of  the  project,  the  best  known  methods 
must  be  utilized. 

Advantage  of  a  National  Plumbing  Coda 

If  a  national  plumbing  code  were  in  effect,  it  is  certain 
that  it  would  be  the  combined  work  of  experts  and  it 
would  be  based  on  the  findings  of  our  government  as  well 
as  college  and  university  research  laboratories.  In  addi¬ 
tion,  it  would  embody  actual  field  experience  and  practical 
application.  Its  requirements  would  demand  the  highest 
caliber  of  design  and  installation  procedure  to  insure  the 
best  sanitary  measure  conducive  to  good  health. 

Engineers,  contractors  and  plumbing  inspectors  would 
quickly  learn  the  code  and  could  then  strive  to  improve 
the  design  of  new  proposed  projects.  The  fruits  of  a  care¬ 
fully  designed  project  are  surely  of  benefit  to  all  parties 
concerned. 

As  new  products  and  equipment  are  developed  by  manu¬ 
facturers,  they  could  he  tested  and  accepted  in  reasonable 
periods  of  time.  At  present,  when  a  new  product  is  de¬ 
veloped,  years  are  often  lost  before  the  item  is  finally 
accepted  by  the  responsible  authority  in  each  state,  city 
or  town. 

A  national  plumbing  code  would  set  the  high  standard 
for  plumbing  design  and  installation  which  can  only  re¬ 
sult  in  an  even  higher  standard  of  health  to  be  enjoyed  by 
this  nation.  Perhaps,  some  day  in  the  not  too  distant  fu¬ 
ture,  this  dream  for  a  national  plumbing  code  will  become 
a  reality.  Such  an  event  would  establish  that  dignified 
position  in  the  advancing  field  of  science  and  engineering 
towards  which  all  persons  connected  with  the  plumbing 
field  are  striving. 


COMING  EVENTS 

Whara  llstad,  nomas  or  titlas  of  individuols  ora 
thosa  from  whom  furthar  Informotion  is  ovoilobla. 


Wrttm  for  Compimtm  Dofo 


UmcI  at  fan  in  tummar 


Autocar  Oivition,  Whits 
Motor  Co.  plant.  Exton, 
Po ,  u»S(  SO  Intsritots 
hsatsrt...all  opsrotsd 
off  of  ons  1"  oil  supply 
lins,  in  two  loops. 


HEATER  MANUFACTURING  CO. 

2627  W.  6tl«  Av«.,  Danvar,  Colo. 


AIR  POLLUTION  SYMPOSIUM — 3rd  Notionol  Air  Pollution 
Symposium,  to  be  held  ot  the  Huntington-Sheroton  Hotel,  Poso- 
d^o,  Colif.  Director  of  Public  Relations,  Stanford  Research  In¬ 
stitute,  Stanford,  Colif . APRIL  11-20,  IfSS. 

OIL  HiAT  CONVENTION — 33rd  onnuol  convention  of  the  Oil- 
Heot  Institute  of  Americo  ot  the  Conrod  Hilton  Hotel,  Chicogo, 
III.  R.  H.  L.  Becker,  secretary  of  the  Institute,  500  Fifth  Ave., 

New  York  36,  N.  Y . APRIL  1f-21,  195S. 

HEATING  WHOLESALERS  MEETING— Spring  meeting  of  the 
Notional  Heating  Wholesalers  Association,  at  the  Paradise  Inn, 
Phoenix,  Ariz.  Wilbur  Bull,  executive  secretary  of  the  Associa¬ 
tion,  228  No.  LaSalle  St.,  Chicogo,  III.  .  .APRIL  24-27,  195S. 
HEATING  AND  PIPING  CONTRACTORS  MEETING— 66th 
onnuol  meetir>g  of  the  Heating,  Pipir>g  and  Air  Conditioning 
Controctors  Notionol  Association,  ot  the  Shomrock  Hotel, 
Houston,  Tex.  Secretary  of  the  Association,  30  Rockefeller 

Plozo,  New  York,  N.  Y . MAY  10-13,  195S. 

AUTOMATION  SYMPOSIUM — Engineering  symposium  on  Auto¬ 
mation — Er>gineering  for  Tomorrow  to  be  presented  by  The  Col¬ 
lege  of  Engineering,  Michigan  Stote  College,  os  port  of  their 
Centennial  Year  celebration,  to  be  held  at  the  College.  P.  J. 
Thorson,  ossistont  professor  of  mechanical  engineering,  Michigan 
State  College,  East  Lansing,  Mich . k^Y  12-14,  19SS. 

(Concluded  on  page  172) 
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A/OSV— 

AN  AIRCOOLED 

AIR  CONDITIONER 

for  HOME  and 
COMMERCIAL  USE! 


*BaA4c(ruJ“ 

V 

'lOecMieA4Ajiie. 

3-HP.  UNIT  .s 

SELF-CONTAINED 
COMPLETE  PACKAGE 

Local  water  restrictions  need  not 
prevent  you  from  installing  the 
finest  in  modern  air  condition¬ 
ing  Barkow  advanced  engi¬ 
neering  now  brings  you  a  new 
3  hp  Weatherwiie  air-cooled 
home  and  commercial  air  condi¬ 
tioner  The  CU3-AC  features  a 
specially  designed  condensor 
housing  which  can  be  attached 
to  the  unit  or  disconnected  for 
remote  installation  Here  is  time¬ 
saving  space-saving  flexibility 
that  mean  more  sales  and  more 
profits'  A  new  cooling-heating 
switch  control  can  be  used  with 

Franchised  territories  open,  write 


Clam  KRVS  Motorpump  built  in 
V*  to  hp  Bigot  with  mochanical 
malt.  For  tmallor  air  conditioning 
inatallationa  and  compact  ovapora- 
thro  coolort. 


Clatt  KRVL  immortion  typo 
Motorpump  built  in  Vt  to  7  */»  hp 
titot  without  toalt  or  packing. 
Idoally  tuitod  tor  rocirculating 
liquid  on  ovaporation  coolort  with 
a  tump. 


0  IlCUMm  MSIM  PUTVtUof  Inger- 

toll-Rand  Motorpumpt  giv«  you 
advantages  found  in  no  other 
pump! 

0  NMUSMl-RAII*  MOfOtMIlirt  are 

the  most  efficient  pumps  on  the 
market  today! 

0  MW  miT  MIT— Smaller  pumps 
do  work  of  larger  six#  pumps. 
You  pay  less  for  the  same  gpm. 

0  LOW  OMRATINf  COST  —  You  get 

more  gallons  per  KW  Hr.  of 
power  input! 


0  tOAa  SAVNM- Compact  I-R  Mo- 
torpumps  flt  into  small  space! 


0  MM,  TMOO&MRM  lUVKI— Install 
these  rugged  pumps  and  forget 
them! 


0  UST  MSTAiUnoil— Pumps  operate 

in  any  position  . . .  bolt  easily  to 
floor,  wall  or  equipment.  No  spe¬ 
cial  foundations  needed! 


7iinzi 


.•.Vi  ^  ii 


(or  home  or  office 


You  can  now  provide  the  most  modem  type  of 
clean,  controlled  heat  in  any  new  or  present  home 
or  office  by  inatalling  .  .  . 


CHROMALOX 

ILICTRIC  SASiSOARD  HEATiRS 


Located  along  outside  walla,  these  heaters  provide 
true  “perimeter  heating”  through  a  combination 
of  radiant  and  convected  heat  .  .  .  counteract 
cold  downdrafts  .  .  .  insure  uniform  heat  through* 
out  the  room  or  office. 

Easy  to  install  ...  in  a  single  room  or  office,  or 
for  a  complete  installation  .  .  .  only  two  screws 
to  hold  it,  two  wires  to  connect  it. 

Easy  to  control  .  .  .  exact  temperature  in  each 
room  or  office  provided  by  handy  Chromalox 
wall  thermostat. 


CHROMALOX  ILICTRIC  lASIROARD  HIAHRS 


. . .  available  in  sizes  to  fit  every  need . . .  approved 
by  Underwriters’  Laboratories. 

To  get  complete  information  on  selecting,  in¬ 
stalling  and  controlling  Chromalox  Electric  Base¬ 
board  Heaters,  send  in  the  coupon. 

WWM  L.  WIIOAND  COMPANY 

7688  Thomas  Boulevard,  Pittsburgh  8,  Pa. 

Designers  and  manufcudurers  of  electric  heating  units 


exclusively  since  1917 

r - 1 

{  L  Wl»fi><  C»iii»««»v,  HtoSm  Dt»>ilow  *  44(«  j 

I  rStt  Tlwi  BoUavara,  fsiUnmsh  E,  ^a.  | 


h«a»«  tmS  iM  BvHaHM  SOI  aa  Oaaatalai  BacMc  lotaboarS  Haatan. 

Naaia 

Caaipawy 

Straa« 


j  C»»  loaa  -  I 

!  I 

,  S«.  , 
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AIR  POLLUTION  MUTING— 48th  onnual  meeting  of  the  Air 
Pollution  Control  Association,  in  Detroit,  Mich.  Horry  C.  Boll- 
mon,  executive  secretary  of  the  Association,  4400  Fifth  Ave., 

Pittsburgh  13,  Po . MAY  22-24,  1W5. 

CAS  APPLIANCE  MEETING — Annual  meeting  of  the  Gos  Ap¬ 
pliance  Manufacturers  Association,  ot  the  Ambassador  Hotel, 
Los  Angeles,  Calif.  H.  Leigh  Whitelaw,  managing  director  of 
the  Association,  60  E.  42nd  St.,  New  York,  N.  Y. 

. MAY  23-25,  IfSS. 

NDMA  MEETING—  46th  annual  meeting  of  the  Notional  Dis¬ 
trict  Heating  Association,  at  the  Edgewater  Beach  Hotel,  Chl- 
cogo.  III.  John  F.  Collirn,  Jr.,  secretary  of  the  Association,  827 

N.  Euclid  Ave.,  Pittsburgh  6,  Po . MAY  23-25,  1*55. 

NAPC  EXPOSITION— Annual  convention  and  exposition  of  the 
National  Association  of  Plumbing  Controctors,  Inc.,  to  be  held  ot 
Novy  Pier,  Chicogo,  III.  W.  F.  Clucos,  executive  secretory  of  the 
Association,  1016  20th,  N.  W.,  Woshington,  D.  C. 

. JUNE  6-9,  1*55. 

WELDING  SOCIETY  SHOW — 3rd  annual  show  of  the  American 
Welding  Society  ot  Municipal  Auditorium,  Kansas  City,  Mo., 
to  be  held  in  conjunction  with  the  Society's  annual  spring  tech¬ 
nical  meeting.  Joseph  G.  Mogroth,  notional  secretory  of  the 
Society,  33  W.  39th  St.,  New  York  1 8,  N.  Y. 

. JUNE  7-10,  1*55. 

A5RE  SPRING  MEETING— Spring  meetir>g  of  the  American 

Society  of  Refrigerating  Engineers,  at  the  Hotel  Schroeder, 
Milwoukee,  Wis.  R.  C.  Cross,  secretary  of  the  Society,  234  Fifth 

Ave.,  New  York  1,  N.  Y . JUNE  12-15,  1*55. 

AUTOMOTIVE  ENGINEERS  MEETING  — SAE  Golden  Anni- 

versory  summer  meetir>g  of  the  Society  of  Automotive  Engir>eers, 
at  the  Chalfonte-Hadd^  Holl,  Atlantic  City,  N.  J.  Secretary 
of  the  Society,  29  W.  39th  St.,  New  York  18,  N.  Y. 
. JUNE  12-17,  1*55. 

TESTING  MATERIALS  MEETING — Annual  meeting  of  the 
Americon  Society  for  Testir>g  Materials,  at  the  Chalfonte- 
Hoddon  Holl,  Atlontic  City,  N.  J.  Secretary  of  the  Society,  1916 
Roce  St.,  Philadelphia,  Po . JUNE  26-JULY  1,  1*55. 

ASHAE  MEETING — The  semi-onnuol  meeting  of  the  Americon 
Society  of  Heating  ar>d  Air-Conditioning  Ertgineers  in  San  Fran¬ 
cisco,  Calif.  A.  V.  Hutchinson,  executive  secretary  of  the  Society, 
62  Worth  St.,  New  York  13,  N.  Y . JUNE  27-2*,  1*55. 

INTERNATIONAL  CONGRESS  OP  REFRIGERATION— Ninth 
International  Congress  of  Refrigerotion,  sponsored  by  the  In- 
tematioTKil  Institute  of  Refrigeration,  to  be  held  in  the  con- 
ferertce  rooms  of  the  Sorbonne  in  Poris,  Fronce.  Ger>eral  Secre¬ 
tariat  of  the  Congress,  International  Institute  of  Refrigeration, 

177,  Boulevard  Male^erbes,  Paris,  France . 

. AUGUST  31 -SEPTEMBER  15,  1*55. 

INSTRUMENT  SOCIETY  CONFERENCE— Tenth  Annual  Con¬ 
ference  and  Exhibit  of  the  Instrument  Society  of  America,  to 
be  held  at  Shrine  Exposition  Hall  and  Shrine  Auditorium,  Los 
Angeles,  Calif.  John  McCoffery,  assistant  executive  secretary 
of  the  ^iety,  1319  Allegheny  Ave.,  Pittsburgh  33,  Po. 
. SEPTEMBER  12-16,  1*55. 

SOLAR  ENERGY  SYMPOSIUM— A  World  Symposium  on  Ap¬ 
plied  Solar  Er>ergy,  sponsored  by  Stanford  Research  Institute, 
Stonford,  Calif.,  to  be  held  at  PfK>enix,  Ariz.  Chairman  of  the 
Institute,  612  S.  Flower  St.,  Room  332,  Los  Angeles  14,  Colif. 

. NOVEMBER  2-5,  1*55. 

POWER  EXPOSITION — Chicago  Expmition  of  Power  &  Mechan¬ 
ical  Ertgirteering,  at  the  Coliseum,  Chicogo,  III.,  to  be  held  under 
the  ouspices  of  The  Americon  Society  of  Mecl^nical  Engineers, 
In  conjunction  with  their  75th  Anniversary  meetirtg.  E.  K. 
Stevens,  monoger.  International  Exposition  Co.,  Inc.,  480  Lex¬ 
ington  Ave.,  New  York,  N.  Y . NOVEMBER  14-1B,  1*55. 

ASRE  WINTER  MEETING — Winter  meeting  of  the  Americon 
Society  of  Refrigerating  Engineers,  at  the  Hotel  Stotler,  New 
York,  N.  Y.  R.  C.  Crou,  secretary  of  the  Society,  234  Fifth 
Ave.,  New  York  1,  N.  Y . NOVEMBER  27-30,  1*55. 

REFRIGERATION  EXPOSITION— 9th  Exposition  of  the  Air- 
Conditioning  and  Refrigeration  Industry,  at  Atlantic  City,  N.  J., 
sponsored  the  Air-Conditioning  and  Refrigeration  Institute. 
The  name  of  this  trode  show,  formerly  krM)wn  os  the  All-lrxiustry 
Refrigerotion  and  Air  Conditioning  Exposition,  has  been  officially 
changed.  George  Jorm,  executive  secretary  of  the  Institute, 
1346  Connecticut  Ave.,  N.  W.,  Washington,  D.  C. 

. NOVEMBER  2B— DECEMBER  1,  1*55. 

NUCLEAR  CONGRESS — Nucleor  Congress  ond  Atomic  Exposi¬ 
tion,  sponsored  by  the  Er>gineers  Joint  Council,  to  be  held  in 
Clevelar>d,  Ohio.  Stewart  E.  Reimel,  secretary  of  the  Council, 
29  W.  39th  St.,  New  York  18,  N.  Y.  DECEMBER  12-17,  1*55. 
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108H  NORTH  WATE«  ST  •  MILWAUKEE,  WIS 
Canadian  Representative 

DOUGLAS  ENGINEERING  CO.,  LTD,  MONTREAL 


IN  Small  pRtcisiON 

FLOAT  CONTROL  VALVES 


AUTOMATIC 
on-the-spot 
check  of  AIR 
CONDITIOr^ING 
or  HEATING 
systems 


►JOPTH  PUIASK  POA( 


INOIS 


doesn’t  fit  ALL  needs! 


AIR  flLTfRS 

(Low  Vohtify) 
Vi*cou«  lyp«>  p«rma* 
nvnt  and  cUonabU 
datignad  for  indwi* 
trial,  commarcial  and 
domattic  wm.  Avail* 
abla  in  1"  and  2" 
tiiiclinau. 

VfRO-CRf  MP 

(High  VoMty) 

Hat  a  tpociolly  da* 
tignad  high  valocity 
Viro-Crimp  filtar  corn. 
Hammad  odgot  pro- 
vido  a  tofoty  foatwro. 
Oporotot  oiliciantly  at 
300  to  500  fpm.  Avail- 
ablo  in  2"  and  4" 
thicknoM. 

ORfASf  FlLTfRS 

Pormanont,  cloanablo 
typo  Airian  Oroato 
Filtort  mado  otpoclally 
for  rango  conopiot, 
galloyt,  kitchoni. 
Avoilablo  in  2"  thick- 


G«t  Filfrs 

tNGINllRlD  TO  Fir  THE 
JOB  -  RIGHT  BVIRY  TIME 

No  filter  does  ell  jobs,  meets  every  need. 
Thet's  why  Airsen  Filters  ere  engineered  to 
the  job  to  offer  more  effective  dust  collec* 
tion.  Airsen's  expended  rnetel  fece  plete  ects 
es  e  lint  errestor  to  provide  eesier  cleening 
end  servicing.  It  distributes  eir  eesily  over 
the  entire  filter  eree.  Provide  high  filtering 
efficiency  end  dust  holding  cepecity  with  less 
resistence.  Feetures  include  ell  gelvenized 
construction  end  welded  lock  corners.  Write 
for  deta 

Send  for  free 
S  Bulletins  ® 


A  Pew  DfttrWbetertMpg  AvWeble.  Write  If  Detellsl 


F*r  e«nir«Utfm  water  In  ImmlAlfylnf  nnka,  ^an  Rllart,  air  can- 
dltlanlnc  rqnlpnient*  ara^ratlra  caalart,  and  air  waakarc.  Na.  SI 
and  52  Valvaa  aecnralcly  maintain  water  line*  aa  law  aa  I**  deep. 
Klaal  adjnatablc.  Sac  yanr  jabber  ar  write  na. 


Only  S^**  lanq  averall.  Nan- 

^arraalra  metab  thranffkant. 

Eaay  ta  Inatall  by  drilling  ane 
hab.  Capacity  ^  per  mlnnle 
at  SO  IIm.  praaanre. 


I**  lanp  aeerall.  Same  faatnraa 
la  Na.  SI  Vaba,  eaeept  larsrr 
’apaelty«>*l  gal.  par  mlnnta  at 
Hi  Iba.  preaanre. 


Pita  and  I  H  •■PPlf  ta 

pipe.  Ta  Inatall*  jnat  X  bnmidiflera  and 

db  ^tUe  X  water  ralraa. 

I  a  <>•*>-  «■-!►•  O  |H  «-D.  €»ppmr 

a«- •■fcRm.  ^  He.  §14  --tu*. 

Monufocturor*  of  Hoofing  ond  Air  Conditioning  Spocioltio* 
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POI  KONOM- 
ICAL  VMTILA- 
nONMMAVY 


BURT  MONOVENT 

Continuous  Ridge  Ventilator 
Is  Your  BEST  Buy 

Where  high  heat  or  fume*  require  the  removal  of  large 
volume*  of  air,  Burt  Monovent  exhau*t*  more  air  per 
dollar  than  any  other  ventilator.  It  provide*  uniform 
ventilation  of  the  entire  *tructure — in  effect,  converts 
the  roof  ridge  to  a  quick-acting  giant  air  valve.  The 
Monovent  i*  economical  to  install,  operate  and  main¬ 
tain  and  highly  efficient. 

•  IMtTMLLS  ON  AMY  TYM  HOOF 

•  %ltt$  FAOM  4-  TO  ta*' 

•  trutor  CONSTRUCTION  ROR  LONO  LIFt 


•  MINIMUM  M4II 


Send  foi  FREE  D«U  BookI 

WrIH  for  Surf  Data  look  STV-IOI-D.  If 
uippliai  quick  data  on  Burf't  complofa 
lino  of  modarn  Roof  Vonfilafort. 


FAI 4  MAVITT  UlTIUTNt  •  LOUVEIS  •  MEET  iETAL  SPECULTIES 


BuTT 


Monsfactwring  CoMpony 


49  E.  South  StroRt,  Akron  11,  Ohio 

M*ain*r  Fewer  Fee  Meeafectarers  A— e*laHea 


What  Would  You  Do7 

{Concluded  from  page  113) 

aatisfactory  still.  The  heat  source  can  be  either  liquid 
Freon  or  hot  gas,  and  the  oil  return  line  to  the  compressor 
crankcase  should  be  as  direct  and  unobstructed  as  possi¬ 
ble,  and  approximately  one-hfth  the  diameter  of  the  auc¬ 
tion  line. 

S.  C.  Deitrick 

Air  Conditioning  Division 

Westinghouse  Electric  Corp. 

It  is  assumed  that  the  system  referred  to  uses  Freon-12 
as  the  refrigerant.  In  any  event,  a  flooded  evaporator  will 
use  a  float  type  control  in  lieu  of  a  thermal  expansion 
valve.  The  thermal  expansion  valve  is  used  in  direct  ex¬ 
pansion  systems.  There  is  no  superheat  control  on  the 
evaporator  itself  except  by  controlling  the  level  of  the 
liquid.  Superheat  is  gained  by  the  use  of  a  heat  exchanger 
installed  in  the  suction  line  between  tbe  evaporator  and 
the  compressor. 

It  is  recommended  that  the  evaporator  be  connected  to 
a  suction  header  by  means  of  parallel  risers  or  legs.  The 
velocity  through  the  legs  should  be  not  more  than  25() 
fpm.  The  suction  connection  on  top  of  the  header  may 
have  a  velocity  of  approximately  1500  fpm.  This  connec¬ 
tion  should  not  be  immediately  above  one  of  the  inter¬ 
connecting  legs,  otherwise  liquid  may  be  swept  into  the 
suction  line. 

There  will  be  oil  return  problems  under  all  conditions 
unless  a  suitable  means  of  oil  recovery  be  installed.  An 
efficient  oil  separator  in  the  discharge  line  will  minimize 
the  possible  oil  troubles. 

D.  H.  McCuaig 

Application  Engineering  Manager 

Air  Conditioning  and  Refrigeration  Division 

Worthington  Corp. 

Harrison,  N.  J. 

Answer  to  Previous  Question 

The  following  reply  is  in  answer  to  a  previous  question 
regarding  the  heating  of  a  building  entrance  for  a  com¬ 
bined  office  and  industrial  building.  This  building  en¬ 
trance  has  double  doors. 

Vestibule  heating  requires  a  supply  of  recirculated  air 
directed  across  the  outside  door  opening,  heated  to  pre¬ 
vent  cold  drafts.  The  capacity  of  the  door  blanketer  is  a 
function  of  the  frequency  of  wind  velocity.  In  general, 
the  heater  unit  is  of  sufficient  heating  capacity,  under 
thermostatic  control,  to  immediately  supply  an  excess 
supply  of  heated  air  when  the  door  is  opened  and  re¬ 
circulate  air  during  other  periods. 

In  practice,  where  the  comfort  of  the  occupants  is  an 
important  factor  in  department  stores,  restaurants  and 
office  buildings,  vestibule  heating  units  are  designed  for 
a  capacity  of  1,00()  cfm  and  60,000  Btu  per  hour.  Fre¬ 
quently  the  fan  motor  is  selected  for  two-speed  opera¬ 
tions  in  order  to  permit  any  adjustments  in  mild  weather. 

A.  B.  Wason 

Heat  Trarufer  Product  Section 
Hyde  Park,  Mass.  Westinghouse  Electric  Corp. 
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LOW  PRESSURE  SYSTEM 

CopocHiM  500  t*  10^  H.  ft.  LOJL 

well  TVC  PUMP 


SINGLE  UNIT-Fig.  302A 
10  Gal.  lUccivcr  for  Singlo  Uiilto 
Diomotor  21" 

Hgt.  of  Rotwrn  obovo  floor 


LOW  RETURN  CONNKTION 
LOW  SPEED,  LONG  LIFE 
CAST  IRON  REaiYER 

I  Uf  ATKD  I  IftIB  DUPLEX  UNIT— Fig.  303R 

Lvff  If  AIBR  UllC  f  j  f«r  Slng|«  or  DugUi  UnlN 

EUCTRODE  OR  FLOAT  SWITCH  CONTROL  Hgt.  of  Rotwrn  obovo  Roor  Zlft" 


1  TVC  SlUCTION  TAiU 
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WOil  PUMP  CO.  isio  north  fremont  st..  Chicago  22 


Aaer  Ornamental  Grilles 

Auer  Grilles  ore  choraclerized  by  oulstanding  beauly, 
correctness  of  design  and  construction.  They  are  a 
balanced  combination  of  open  area,  structural  strength 
and  concealment.  Auer  Ornamental  Grilles  cue  avail¬ 
able  in  steel,  stainless  steel,  brass,  bronze  or  alumi¬ 
num  in  a  large  variety  of  designs  and  finishes,  to 
fill  the  most  exacting  decorating  recjuirements.  They 
are  ideal  for  convector  and  radiator  enclosiue  fronts, 
for  mcxlemization  or  new  construction. 

For  complete  Mormatlon  on  Ornamental  Grillee  and 
the  complete  line  oi  Auer  Reqiateta  and  Orillee  tor 
Erery  Heating  and  air-conditioning  need  write  to; 

THI  AUIR  RIOItTm  COMPANY 

4404  CUmwiit  Avwnww  •  CUvwInnd  S,  Ohio 


Baked  on  Plastk  lined  Tanks 


foot  (oKoca— cost  teoo 

NOVELON  baked  on  plastic  lined  carbon  steel  tanks  can 
often  replace  more  costly  installations  of  stoel  alloys  and 
non-ferrous  metals. 

PIVI  SA4K  AOVANTAOia  (1)  Low  initial  cost,  (2)  if<wt 
resistance  up  to  500°  P.,  (3)  Smooth,  non-porous  surface 
which  can  be  readily  cleaned,  (4)  Imparts  no  color,  odor, 
or  taste  to  oontenU,  (6)  Will  not  deteriorate  with  age. 

emraiitssS  for  10  Years. 

Novelon  offers  a  wide  seUiCtion  of  other  linings  such  as 
cement,  rubber,  lead  and  copper,  to  meet  the  many  cor¬ 
rosion  problems  of  industry. 

If  you  are  planning  to  install  new  tanks  or  to  replace 
old  worn  out  tanks,  contact  us  now.  Our  complete  fabri¬ 
cating  and  lining  facilities  will  save  you  money  and  odd 
years  of  usefulness  to  your  tanka. 


NOVELTY  STEAM  BOILER  WORKS,  INC. 

- ,  >t,  n.!.;ica[}^cr.!r.;=a  , 

?04?‘.  •  U,  ^  ■  ..  HA,- 
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To  help  you  solve  your  problems 


•  •  • 


A  BASIC  TEXT  ON 
AIR  HANDLING 

Eminently  readable! 

Practical! 

Comprehensive! 


"Flow  and  Fan"  will  help  you  solve  your  problems  of  moving  air  through  ducts, 
and  the  selection  and  control  of  fans.  It  covers  the  bow  and  why  behind  the  basic 
calculations  in  the  design  of  systems,  giving  information  that  is  applicable  to  the 
aaual  problems  you  meet  in  ventilating  work. 

The  title  is  derived  from  the  two  major  divisions  of  the  book:  the  flow  of 
gu  through  duct  systems,  and  fan  performance  and  control.  Seven  chapters  on 
gas  flow  give  the  basic  data  you  need  and  describe  the  methcxls  used  for  calculating 
system  resistance.  The  final  six  chapters  are  devoted  to  information  that  will  help 
you  in  the  praaical  task  of  selecting  a  fan  for  a  given  duty.  Because  of  this  treat¬ 
ment,  "Flow  and  Fan"  will  meet  the  needs  of  students  who  are  interested  in  acquir¬ 
ing  a  working  knowledge  of  ventilation,  and  will  be  useful  to  praaicing  engineers 
as  well. 

The  author  possesses  bcxh  engineering  and  teaching  experience;  and  in  addi¬ 
tion  he  hu  the  rare  ability  to  write  entertainingly  about  a  technical  subjea  without 
over-simplification,  but  with  practical  attention  to  the  limits  of  engineering  accuracy. 

If  you  are  concerned  with  problems  involving  the  moving  of  air  through 
ducts  and  the  selection  and  control  of  fans,  you  will  find  in  "Flow  and  Fan"  a  wealth 
of  basic  information.  Send  for  a  copy  of  this  book  today.  Pay  for  it  only  after  you 
have  read  it,  and  used  it,  and  seen  for  yourself  how  helpful  it  can  be  in  your  work 
or  studies.  Just  mail  the  convenient  coupon  and  "Flow  and  Fan"  will  be  sent  you 
immediately. 


THE  INDUSTRIAL  PRESS,  93  Worth  St..  New  York  13.  N.  Y. 

PUaae  send  ma  •  copy  of  "Row  and  Fan". 

□  Chock  or  money  order  enclosed.  (We  pay  postage  if  order  is  accompanied 
by  payment  In  full) 

Q  Send  book  on  epprovel.  I  will  pay  within  five  days  if  I  decide  to  keep 
the  book. 

□  BIN  me  □  Bill  Company 

Name  .  . 

Company .  . Street  and  No . 

City  . -  Zone . State . 

Home  Address . 

(PMmm  OU  tn  tS  you  want  book  aont  to  your  homo)  4/S5 


TWELVE  FAa- FILLED 
CHAPTERS! 

Factors  in  Gas  Row  Measurement 
Pressure  and  Loss  Calculations 
Losses  in  Straight  Uniform  Ducts 
Losses  in  Diverging  Passages 
Losses  in  Converging  Row 
The  System  Considered  as  a  Whole 
Fan  Performance 

Effect  of  Variables  on  Fan  Perform¬ 
ance 

Fan  and  System 
Selecting  a  Fan 
Fan  Selection  and  Rating 
Fan  Operation  and  Control 
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t4  lllintrotioiit 

$4.00 

Note  Five-Day  Free  Examination 
Offer  explained  in  coupon. 


ILTER 

GAGE 


A  conttanf 


viiual 


chmek  of 


filtor 


Determines  exact  filter  efficiency  the 
only  practical  and  economical  way — 
via  pressure  drop.  Dwyer’s  low  first  cost 
is  repaid  over  and  over  thru  savings  in 
replacement  and  service  time,  plus 
maintained  optimum  filter  efficiency. 

Break-proof  plastic  construction,  life¬ 
long  accuracy,  simple  installation,  no 
moving  parts  to  ever  wear  out  or  get 
out  of  adjustment.  Six  different  scales. 
A  complete  unit  with  all  necessary 
tubing,  fittings,  etc. 


offieioncy 


on  ANY 


syttom 


(ImcIvuv*  3-way 
Dwytr  Vant  Valva, 
optional) 


Writa  for  informathra  catalog  page 


F.  W.  DWYER  MFC  GO.  •  309  SO.  WESTERN  RVL  •  CNtCAfiO  12.  ILL 


EXHAUST  HOODS 


Ihe  only  btMtk  published  that  gives  eom- 
prt  hensive  information  on  the  flow  of  air 
around  and  into  the  openings,  hoods  or 
slots  in  exhaust  ventilating  systems.  Covers 
all  phases  of  hiMMl,  booth  and  slot  design. 
.Shows  how  to  determine  the  required  air 
volume  and  velocity  for  hoods  and  other 
types  of  openings  for  the  control  of  all 
kinds  of  dusts,  fumes  and  gases.  Sample 
problems,  with  the  solutions  worked  out 
in  detail,  are  given  in  a  chapter  devoted 
entirely  to  this  matter. 

141  PsK*s.  127  lllastrstisBs,  S«  Tshlss,  tl.M 
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steps 

to  Better 
Measurement 
of  Tank  Contents 

The  PETROMETER 

Tank  Gauge  offers  you 
the  convenience  of  Remote  Reading  plus 
these  four  extra  features: 


SIMPLE,  TROUBLE-FREE  DESIGN  •  •  •  No  complicated 
and  troublesome  pulleys,  springs,  or 
other  mechanical  or  electrical  gadgets 
—the  Petrometer  gouge  operates  on 
the  principle  of  static  pressure— a  prin¬ 
ciple  that  is  os  unfailing  os  the  low  of 
gravity.  Its  operation  is  similar  to  that 
of  the  familiar  U-tube.  Simple,  rugged 
and  dependable. 


CONSTANT  ACCURACY  *  •  •  The  large  vertical  scale 

2  on  the  Petrometer  gives  you  constant, 
accurate  readings.  The  red  liquid  col¬ 
umn  is  clearly  visible— moves  up  and 
down  os  contents  vary,  just  like  the 
liquid  level  in  your  tank. 


I 

N-l 

C. 

H 
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INTERCHANGEABLE  SCALES  •  •  •  The  scale  on  the 
Petrometer  is  readily  removed  or  ad¬ 
justed  to  correct  for  tank  pitch  or  when 
changing  liquids.  No  tools  are  needed. 


EASY  INSTALLATION  *  *  *  Gauges  can  be  installed  on 
tanks  above  or  below  the  ground  and 
up  to  %  mile  away.  The  tank  assem¬ 
bly  for  the  gouge  can  be  installed 
even  when  the  tank  contains  liquid. 
It  can  also  be  fitted  in  the  tank  sep¬ 
arately  to  complete  the  tank  work  and 
the  gouge  connected  any  time  loter. 

o  ^  e  »  II  A-  Just  tighten  one  simple  connection  and 
W  lor  toIMm  i, 

PH  today. 


LIQUIDEPTH  INDICATORS,  INC. 

43-31  TiNTH  ST.,  lOMO  UlAND  CITY  1,  N.  V. 
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“Business  Publications 
Are  Vitally 
Important  To  Me...” 


says  Mr.  Fruehauf.  “Frequently  I  find  facts  and 
ideas  in  business  publications  that  help  me  to  make 
important  decisions.  We  know  our  customers  and 
prospective  customers  read  their  business  maga¬ 
zines,  too.  We  carry  substantial  advertising  schedules 
in  several  different  groups  of  business  periodicals." 

It  is  good  thinking  to  judge  an  advertising  med¬ 
ium  by  the  value  its  editorial  pages  deliver  to  regu¬ 
lar  readers.  Business  publications  provide  a  direct 
sales  route  for  any  product  or  service  of  benefit  to 
business  or  professional  men. 


NATIONAl  BUSINESS  PUBLICATIONS,  INC, 


WOI  PifTMaffc  Stn*l,  lt.W^  Wathhgttm  S,  D.C  •  IftrBf  S-7SSS 


The  national  association  of  publishers  of  171  technical, 
professional,  scientific,  industrial,  merchandising  and 
marketing  magazines,  having  a  combined  circulation  of 
4, 049, 5 50... audited  by  either  the  Audit  Bureau  of 
Circulations  or  Business  Publications  Audit  of  Circula¬ 
tion,  Inc.... serving  and  promoting  the  Business  Press 
of  A  merkra . . .  bringing  thousands  of  pages  of  special¬ 
ized  know-how  and  advertising  to  the  men  who  make 


decisions  in  the  businesses,  industries,  sciences  and  pro¬ 
fessions  . . .  pin-pointing  your  audience  in  the  rrmrket  of 
your  choice.  Write  for  list  of  NBP  publications  and 
the  latest  “Here’s  How”  booklet,  “How  Well  Will  We 
Have  to  Sell  Tomorrow?"  by  Ralston  B.  Reid,  Adver¬ 
tising  A  Sales  Promotion  Manager,  Apparatus  Sales 
Division,  General  Electric  Company,  Schenectady,  N.  Y. 
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SALES  MANAGER  for  N.  Y.  Office,  now  em¬ 
ployed,  probably  second  in  command,  about  S6, 
and  in  prasent  position  at  least  6  years,  selline 
fans,  blowers,  coils  or  related  air  conditionine 
and/or  ventllatinc  equipment.  He  knows  and  is 
known  by  architects,  consultine  eneinaers  and 
eneineers  of  laree  commercial  and  industrial 
firms  in  New  York  srea.  This  is  a  most  unusual 
opportunity,  A  eood  annual  income  is  euaran- 
ta^  with  a  territory  proftt-sharine  arranxe- 
mant.  Please  reply  only  if  you  meet  all  the 
spceiflcationa.  Address :  J.  Taylor,  Connor 
Eneineerine  Corp.,  Danbury,  Conn. 


FOR  SALE 

Foster  Wheeler  Order  CT-1048-V  Z-Cell-Redwood 
Low  Haad— 4000  G.P.M.  Coolinx  Tower 
Maverick  Mills,  East  Boston,  Maas. 


REPRESENTATIVES  WANTED 
MANUFACTURERS'  REPRF-SENTATIVES  by 
well  known  Manufacturer  of  quality  Hot  Water 
Baseboard  Radiation  and  beatinx  equipment. 
Available  territories;  New  York  City  and  Lonx 
Island,  South  East  New  York  State,  Ohio,  West¬ 
ern  Pennsylvania,  Southern,  South  West,  Mid¬ 
dle  West,  Western  and  North  Western  States. 
P.  O.  Box  SOI,  Camden,  New  Jersey. 

WANTED 

CHIF^F  ENGINEER  —  Wonderful  opportunity 
for  advancement  with  fast-xrowinx,  axxrasslve 
manufacturer  of  fans  and  olowers.  Will  be  in 
complete  charxe  of  dcsixn  and  development. 
Excellent  opportunity  for  creative  enxinaer. 
Plant  located  in  proxreasive,  modem.  Midwest 
community.  Staff  knows  of  this  ad.  State  experi¬ 
ence  and  qualifications  first  letter.  Reply  to 
Box  No.  S49,  Air  Conditioninx,  Heatinx  and 
Ventilatinx.  tt  Worth  St.,  New  York  It,  N.  Y. 


CHIEF  UF  DEVELOPMENT 
SpecialissHi  in  Heat  transfer  coils,  excellent 
education  and  10  years  experience  in  heatinx, 
air  conditioninx  and  refrixeration  products.  If 
yrMi  need  an  experienced  man  to  head  up  a  de¬ 
velopment  proxram  and  can  offer  priMperts, 
please  contact  Hot  S4M.  AIR  CONDITIONING. 
HEATING  A  VENTILATING.  93  Worth  St., 
New  York  It,  N.  Y. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  APRIL,  19SS 
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QUICK  NOOK4ir  FIHINOS 
WITH  COmi  TUMNO  K>l 
lASY,  STUtOY  INSTAUA- 
TION  TO  OAUOi  GLASS 
CONNSCTIONS. 


Excellence  in  workmanship 


if>ii 

1  111:'  1 

< 

TABLES  FOR  DETBiMINING  RHATIVE  HUMIOnfY 
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HEATING  AND  VENTILATING'S  REFEtENCE  DATA 
ApHI,1955  , 


m 


IM.O 

93.6 

soo.o 

87.6 

93.7 

100.0 

81.8 

87.8 

a  93-8 

76.4 

8t.a 

88.0 

71.3 

76.8 

83.5 

66.5 

71.8 

77.3 

61.9 

67.0 

73.3 

57.6 

61.5 

67.6 

53  5 

58  3 

63.3 

49.6 

54  • 

58.9 

46.0 

50.4 

55.0 

4*5 

46.8 

51.3  J 

39  f 

43  4 

47.6- 

36.2 

40. » 

44.3 

33  a 

37.1 

41. 1 

30.5 

34  * 

38.1 

*7.9 

31.5 

35  a 

•54 

aB.g 

3a. 5 

•3.1 

16.5 

30.0 

>0.9 

.  *4-* 

37.5 

18.9 

tt.o 

35  3 

16.9 

30.0 

33.1 

i$.i 

18.0 

at. I. 

13  4 

16.  a 

19.1 

100.0 

94.0 

xoo.o 

88.4 

94.1 

83.x 

88.6 

78.0 

83.3 

73.3 

78.4 

68.6 

73.6 

64.3 

69.1 

60.3 

64.9 

56.3 

60.8 

53.7 

57.0 

49*3 

53.4 

45-9 

49.9 

43.8 

46.7 

39-8 

43  8 

37.0 

40.7 

34.4 

37.9 

33.9 

35.3 

39-5 

33.8 

37.3 

30.4 

35.1 

38.3 

94-3 

SS.8 

83.6 

'*18.7 

74.0 

69.6 

65. 4 

61.4 

57-7 

54.1 

50.7 

47.4 

44.4 

41. 5 

38.7 

36.1 

33.7 
31.3 


ZONE  MIXING 
DAMPERS 

for  Tomporaturt  Control 


FILTERS 

for  Air  CImoning 


FANS 

for  Air  Circulating 


COILS 

for  Heating,  Cooling, 
and  Dehumidifying 


HUMIDIFIER 

for  Winter 
Humidification 


Typical  4-iona  unit  arranged 
tor  compUl*  canditianing. 


Different  needs  simultaneouslY 
in  different  areas  ...  yet 
•  handled  by  this  one  unit 

ZONE  CONTROL 
AIR  CONDITIONING 


Front  panal  and  mixing  dampen  removed  to 
show  arrangement  of  heating  and  coaling  ceili. 


. . .  pioneered  and  perfected  by  CL  A  RAGE 


Clarage  Blow*Thru  Multitherms  are  units 
that  take  variables^  in  stride !  A  separate  set  of 
mixing  dampers  for  each  zone  permits  proper 
"balancing”  of  conditioned  air  according  to  the 
loads  imposed  by  sun  effect,  wind,  occupancy,  and 
other  factors. 

Thus,  in  a  building  of  medium  size,  a  single 
unit  provides  uniform  air  conditioning  results 
with  far  greater  economy  and  simplicity  than 
possible  with  previous  arrangements  of  equip¬ 


ment.  Certainly  the  Blow-Thru  Multitherm  is  a 
unit  to  investigate  thoroughly  for  any  applica¬ 
tion  where  simultaneously  unequal  loads  are 
encountered.  • 

A  request  for  Bulletin  I3I0-A  will  place  in 
your  hands  capacities,  dimensions,  and  other 
descriptive  details  of  Clarage  Blow-Thru  Multi¬ 
therms.  CLARAGE  FAN  COMPANY,  Kalama- 
zoo,  Michigan. 


You  can  Rely  on 


Clarage 


.  .  .  dependabim  equlpmmnt  for 
making  air  your  sorvant 


SAIES  ENGINEEtING  OFFICES  IN  All  FIINCIFAI  CITIES  •  IN  CANADAi  Canada  Fani,  lid.,  42SS  Richaliau  Si.,  Moniraal 


JOHNSON  PNSUMATIC  STBP  CONTROLLBR  FOR 

CAPACITY  CONTROL  OF  REFRIGERATION  MACHINES 


1 .1  .|  .|  ■ 


Bolanc*  Capacity  with  Load 


Provent  Short  Cycling 


Equalize  Wear  of  Equipment 


What  It  Does 

This  new  and  improved  controller  is  designed  to  accomplish, 
with  a  single  compact  unit,  everything  that  is  desired  for  the 
control  of  multiple  step  refrigeration  installations,  including 
“on”  and  “off"  oi>eration  of  the  steps  in  sequence,  positive 
prevention  of  the  starting  of  more  than  one  compressor  at  a 
time  after  night  shutdown  or  after  current  failure,  and  man¬ 
ual  or  automatic  changing  of  compressor  operating  sequence 
to  equalize  wear.  It  can  be  used  to  control  one  or  a  group  of 
refrigeration  machines.  It  completely  eliminates  all  the  dis¬ 
advantages  of  a  series  of  separate  pressure  switches. 

How  It  Works 

The  Johnson  Pneumatic  Step  Controller,  responding  to 
changes  in  control  pressure  from  a  Johnson  Pneumatic 
Thermostat  or  other  regulator,  actuates  a  number  of  sepa¬ 
rately  adjustable,  snap-acting,  single-ix)le,  double-throw 
switches  in  any  desired  sequence.  Control  arrangements  in¬ 
clude  (1)  starting  and  stopping  two  or  more  compressors 
in  sequence,  (2)  operation  of  cylinder  unloaders  in  sequence, 
or  (3)  a  combination  of  (1)  and  (2). 

Spsclal  Features 

Racyclar  and  Tima  Dalay— Recycler  Solenoid  immediately 
returns  all  switches  to  their  normal  position  on  shutdown 
or  current  failure.  Time  Delay  assures  the  proper  interval 


OTHiS  APmCATIONS 

Johnton  SUp  ControlUr*  or*  alto  utod  to 
control  multipio  ton  or  pump  initollotioni, 
•loctric  hootori  and  othor  tyitomi  whoro 
•loctricolly  octuotod  dovicot  or*  to  b«  op- 
•roted  in  taquonca  from  o  proportional 
acting  pnaumotic  controllor.  Sond  tho  cou¬ 
pon  for  moro  foctt. 


12  Switch  Step  Control¬ 
ler  with  Adjustable  Time 
Delay,  Recycler  Solenoid 
and  Automatic  Sequence 
Changer 


between  successive  switch  operations  on  start-up  or  when 
current  is  restored  after  failure. 

Saquanca  Changar— Varies  the  starting  sequence  of  compres¬ 
sors  to  equalize  running  time  and  wear.  Step  Controllers  are 
furnished  with  either  Manual  or  Automatic  Sequence 
Changer. 

Medals— Choice  of  4,  6,  8  and  12  switch  units,  with  or  with¬ 
out  special  features  such  as  Recycler,  Adjustable  Time 
Delay  and  Sequence  Changer. 

a  a  a 

Installation  and  operation  of  the  Johnson  Pneumatic  Step 
Controller  is  both  simple  and  inexpensive.  A  nearby  Johnson 
engineer  will  gladly  explain,  without  obligation,  how  it  can 
best  solve  your  special  problems,  or  write  today  for  full 
detaib. 

JOHNSON, CONTROL 

TSMaeRATURE  *  AIR  CONDITIONING 
PLANNING  •  MANUFACTURING  •  INSTALLING  •  SINCi  IStS 


JOHNSON  SBRVICS  COMPANY 
S07-C  last  Michigan  tt.,  MUwavkoa  2,  Wise. 

Plcoic  tend  me  Apporotuf  iullotin  C-IRO  dotcribing  ipocifieationt, 
feoturei  and  application  of  Johnton  Pnaumatie  Stop  Controllan. 


CITY  A  STATE. 


